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COMPACT: 7',” x 3%” — Fits into space occupied by only 4 Type A keys. 


UNOBSTRUCTED VIEW — Full 
vision of dial from any position on 
the switchboard. glance. 


An immediate permanent record of every toll message handled by the central 
office. Write for information. 
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dependable working under all conditions. Their complete 
“all around” service satisfaction assures telephone 
companies of business-building good will—as well as - 


revenue—this year, next year and many years to come. 


Leich P.B.X.'s are available arranged for trunk connection 
to either manual or automatic central offices. Supervision 
may be “block” or “thru” as required. Standard cabinet 
finishes include oak, walnut or mahogany but special 
finishes can be furnished when desired. Prices, circuit 
information and equipment details on units for specific 


installations may be obtained by writing to— 


LEICH SALES CORPORATION 
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It is with genuine regret that 
we inform you of the retirement 
of P. Kerr Higgins of Missouri. 
Mrs. Higgins informs us that the I CN i casaacecesavtovtenicsonssens 4 
illness which attacked him last 
November and which still con- Monthly Station Baromete’l...........ccccsseesesseeereeeeetens 10 
fines him to his home, has caused 





him to actually retire from the ® B. C. Burden Appointed Technical Editor.............. 13 
telephone business. He has dis- 
posed of his properties and re- ® Highlights of the Communication News, 
coins Gay ae Remyest taterese én NN, CRN Sei ciiedansvsnaseonsnnensecinen 15 
certain of them. To us, it means 
the Independent telephone in- ® Wire Chief's Training Course 
dustry has lost a personage, a : 
pioneer and a man that has left | ee 17 
his mark among communica- ; 2 € 
tions men everywhere. We salute! ® Short Course in Telephone Transmission, 
. a A acini csncedaseevemnisahencnennamebeoncisinn 19 
Naturally we are proud of the I 2. siniinicnioasalinbeinaniannietin 28 
announcement you will find on 
page 13 of this issue. The selec- eee Bienen, i TE, Fh CGR. Bic vccssescsccesesensstacssacrnes 30 
tion of B. C. Burden as Tech- 
nical Editor of TELEPHONE ® TELEPHONE ENGINEER'S Handbook Tables...... 38 
ENGINEER is an action we have 
long wished for. In fact, if all Sr IURNIINTS, ERNIE. a snicenossctingsilniinetsseascesiimisasinwesennns 39 
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for our readers are accomplished ® Communication and Electronic Developments.... 41] 
and presented in our columns it 
will keep our entire staff pretty ee Me PR CITI inc csicisscsncccccsscersesssncnstnens 43 
busy for several months. Mr. 
Burden will write exclusively for  CPSICUIS AGES CPUIGBIONG. .0...5.0ciccee0scccesceescesvesssenseseee 45 
TELEPHONE ENGINEER. 
TRANS TURIN oii csccennsirssinnvisnecacsnceonesssarssssonasase 46 
. 
With bowed head we thank the 
Pennsylvania Independent Tele- 
phone Association in acknowl- 
edgment of a Resolution of the Published Monthly by 
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Resolution eulogized his service A Magazine devoted to the interests of the entire 
to the telephone industry and 
ne aiiel an 0 iielile salah inte telephone industry—operating men and 
graph signatures of the entire manufacturers. 
directorate. 
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Introducing 
B. C. BURDEN 


Technical 


as 


Editor 


Prominent Writer and Engineer To Write Exclusively for TELEPHOAE ENGINEER 





B. C. BURDEN 


| S with pardonable pride that we 

announce to our readers that B. ¢ 

Burden, one of the best known writ 
ers in the telephone field, has been ap 
pointed Technical Editor of Telephone 
Engineer magazine and that his feature 
articles data tables, and _ training 
courses will henceforth appear exclu- 
sively in this magazine 

Coincident with Mr. Burden’s § ap- 
pointment, we are inaugurating a num- 
ber of new features and reader services 
that will make Telephone Engineer 
magazine indispensible to every tele- 
phone man and telephone company 

Mr. Burden is too well known to 
telephone men throughout the country 
to require a lengthy introduction. His 
articles in Telephone Magazines, as 
well as the many Homestudy Books 
authored by him, have proven excep- 
tionally popular and have been repro- 
duced in foreign-country publications 


as well 


His complete versatility as a writer 
on virtually every phase of the telephone 
business, and his clear, understandable 
writing style has resulted in his articles 
serving as effective plant training 
courses for many. His fine talks and 
lecture demonstrations at State and 
National telephone conventions have 
always attracted wide interest among 
telephone men 

\s expert witness and technical con 
sultant, he rendered valuable service 
to the industry in the R.E.A. inductive 
interference cases in Arkansas and 
lexas 

Mr. Burden’s experience in the tele 
phone field has been unusually broad, 
and embraces management of both 
small and medium size exchanges. in 
stallation of manual and step by step 
equipment with the Western Electric 
Company, and plant and transmission 
engineering. At the present time he is 
Transmission Engineer of The Lincoln 
Telephone and Telegraph Company with 
headquarters in Lincoln, Nebraska and 
is a licensed professional engineer under 
the Nebraska State Engineering Law 
His new work with Telephone Engineer 
will not interfere with his present con 
nection with the Lincoln Telephone and 
Telegraph Company 

New Department Features 

Starting with this issue we will carry 
three new departments which will be 
regular monthly features from now on 
Telephone Engineer’s Handbook Tables 
will supply our readers with useful, 
accurate. and up-to-date information 
and data on all types of telephone plant 
and plant methods. For the convenience 
of readers, these tables are marked for 
easy clipping and some time in the fu 
ture a suitable binder will be made 
available to house this useful informa 
tion 

To keep readers posted on new com 


munication and electronic apparatus, we 
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will carry “boiled down” treatments of 
new and worthwhile developments that 
might have some immediate or possible 
future use or effect on the telephone 
industry. This new feature will appear 
under the title of Communication and 
Electronic Developments. 

For the benefit of those companies 
that desire a plant employee training 
course, we have arranged for a com- 
prehensive series of lessons Tot will be 
suitable for Homestudy use and which 
will comtain at the conclusion of each 
lesson a general examination that can 
be used for self questioning. These les- 
sons, which will be known as Wire 
Chief’s Training Lessons, will cover the 
design, construction, and maintenance 
of telephone plant. Companies having 
several plant employees will want 
enough copies of Telephone Engineer 
so that every man can have his own 


copy. Standard answers will be pub- 


lished from time to time so that those 
who wish to complete the examinations 
can check their answers. 

Coming up in the spring and summer 
issues we have arranged for numerous 
new and interesting feature articles 
dealing with such subjects as Pole Line 
Construction, Inductive interference, 
Crosstalk and Transmission, Central 
Office Maintenance, New Testing 
Methods, Use of Buried Wire and 
Cable, etc 

We want every copy of Telephone 
Engineer “dog-eared” from use and we 
know that our 1941 issues are going to 
be just what every plant man has been 
waiting for. Don't miss a single issue. 
Let’s have more letters from you 
readers—tell us what type of articles 
and information you want—send in 
your own kinks and ideas—let us have 
\our questions on plant problems—we 
are here to serve and with our new 
staff setup we are prepared to be more 


helpful than ever before 
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Developed and constantly improved 
in the world’s largest dry battery 
laboratory, “Eveready” “Columbia” 
“Gray Label” Long Life telephone 
cells give rock-bottom economy. It pays 
to specify them. Available at leading 
telephone supply distributors. 
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_. but ONE is a CHAMPION! 


Performance makes the difference! 





In ski-jumping it’s distance that spells 
the difference between a champion and 
an “‘also ran.”’ And the same rule applies 
to telephone dry cells! 


Over the years, telephone men have 
found that “Eveready” “Columbia” 
“Gray Label” Long Life telephone cells 
give the extra “distance” that means 
subscriber satisfaction and lowest main- 
tenance cost. 

Comparison of these cells with other 
telephone cells under operating condi- 
tions has proved that they give higher 
sustained voltage which results in bet- 
ter transmission efficiency. 


No wonder more independent tele- 


phone companies use “Eveready” “Co- 
lumbia” “Gray Label” Long Life tele- 
phone cells than any other brand! 


-— CHAMPION FOR THREE REASONS — 
+c Longer Life 


3K Sustained Voltage 
xr Uniform Quality 











NATIONAL CARBON COMPANY, INC. 
General Offices: New York, N.Y. 
Branches; Chicago and San Francisco 


Unit of Union Carbide and Carbon Corporation 


UCC) 


The words “Eveready"’, “Columbia” and “Gray Label” are trade-marks of Natior’" Carbon Company, Inc. 
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of the 


Communications News 


Important Communications developments of the 
past month, briefed for busy readers 


by 


ROLAND C. DAVIES 


Editor, Telecommunications Reports 


RINGING the FCC up to its full 

complement of seven Commission- 

ers, President Roosevelt went to 
the state commission field to nominate 
Ray C. Wakefield, member of the Cal- 
ifornia Railroad Commission since 1937, 
for a seven-year term on the Commun- 
ications Commission. 

Speedy confirmation of Mr. Wake- 
field by the Senate was assured and the 
new FCC member appeared before the 
Senate Interstate Commerce Commit- 
tee a week after his selection by the 
President. Mr. Wakefield, a Republican, 
had had the endorsement of the entire 
California Congressional delegation for 
the FCC post 

Mr. Wakefield was nominated by the 
President to serve until June 30, 1947, 
in the Commissionership vacancy on 
the FCC which has been unoccupied 
since the retirement last July 1 of the 
late Col. Thad H. Brown. As soon as 
he was confirmed the Californian is to 
take his oath of office for the FCC. 

The appointment of Mr. Wakefield 
not only brought to the Commission 
one of the outstanding state regulatory 
officials, but also was deemed to 
strengthen considerably the calibre of 
the FCC because of his excellent ex 
perience and record in communications 
carrier regulation especially in the 
telephone field 

Mr. Wakefield, on the basis of his 
achievements during the past four 
years on the California commission 
during which he served as president of 
that body from August, 1938, to Jan- 
uary, 1940, is rated as a “middle- 
roader” or “constructive liberal” who is 
careful in weighing facts and issues 
and makes his decisions in a judicial 
manner founded on securing the best 
advantages both to the service of the 
utilities and the interest of the public 
The new FCC member, unlike several 
Past appointments to that agency, 
brings to the Commission a valuable 
background and knowledge of the tasks 
which confront the Federal body. On 
the California commission, one of the 


ablest state regulatory bodies in the 





RAY C. WAKEFIELD 


country, Mr. Wakefield was extremely 
active in telephone regulation, and has 
also been responsible for some recent 
investigations of the telegraph indus- 
try in his state. 

Upon receiving notification by the 
White House of his nomination, Mr. 
Wakefield made the following state- 
ment in San Francisco: “I am tremen- 
dously happy over this honor and con- 
fidence the President has shown in me. 
I knew that I was being considered 
for the post on the FCC but I did 
not get word of the President's action 
until this morning (March 5) The 
Commissionership will give me a real 
opportunity of pitching in and doing 
some hard work Not having been 
previously associated in any capacity 
with radio or communications, I will 
enter the Commission with an open 
mind.” 

Because his state commission activi 
ties have not touched on broadcasting, 
this phase of the FCC’s functioning, 
probably its most important task, will 
constitute a new field of endeavor and 
study for Mr. Wakefield. But he de 


clared in San Francisco that he would 
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maintain “an objective approach” of 
the problems of the radio industry in 
preserving broadcasting’s present posi- 
tion in American life. 

Mr. Wakefield, during his career on 
the California commission, was a lead- 
ing supporter of the “conference meth 
od” of rate regulation by negotiation 
so as to avoid heated and protracted 
formal rate cases the conference 
method has been one of the outstand- 
ing achievements of the California 
commission during the past decade 
Undoubtedly in his new FCC post, Mr. 
Wakefield will carry forward this idea 
of regulation by negotiation. 


HE new FCC member had _ been 

slated to receive the highest honor 
in the utility commission field in the 
presidency of the National Association 
of Railroad and Utilities Commission- 
ers. He is now the first vice president 
of the Association and is slated to be 
elected to the presidency at its next 
convention in St. Paul during August 
or September. In 1939 he had been 
second vice president of the Associa- 
tion. There was a possibility that Mr. 
Wakefield might not take the Associa- 
tion presidency because that organiza- 
tion has had an unwritten tradition of 
having only state commissioners as its 
chief executive. 

Mr. Wakefield who was born August 
12, 1895, is a lawyer by profession and 
engaged in private law practice at his 
native city of Fresno from 1918 to 
1936, being appointed to the California 
Railroad Commission in January, 1937. 
He graduated from Stanford Univer- 
sity with an A. B. degree in 1916 and 
received his law degree (D. J.) in 1918. 
Prior to coming to the state commis- 
sion he served as deputy district attor- 
ney and state inheritance tax appraiser 
for Fresno County. He was active 
for a number of years in county and 
state Republican organizations. 


Keystone Acquisition Hearing 


HEARING is to be held by the 

FCC March 31 in Washington on 
the application of the New Jersey Bell 
Telephone Co. for the acquisition of 
the capital stock of the Imperial Se- 
curities Co. which controls the Key- 
stone Telephone System in Philadel- 
phia and Southern New Jersey—this 
will be the first step which is antic- 
ipated to lead to the merger of this 
large Independent telephone property 
with the Bell System and the elimina 
tion of the last major duplication of 
telephone service in the United States. 

Another hearing is to be held later 
in Philadelphia, but the Washington 
proceeding will be the principal one 
in regard to this acquisition. The Im- 
perial Securities Co., like the Keystone 
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System, is controlled by Theodore Gary 
& Co. 

The FCC's order on this March 31 
hearing outlined the various phases of 
its inquiry into the acquisition, includ- 
ing one important point as to whether 
rates would be affected by the consol- 
idation of the Keystone Company into 
the Bell Telephone Co. of Pa. and the 
New Jersey Bell. The order also spec- 
ified that the FCC wanted to determine 


Committee which is headed by ‘Presi- 
dent Walter S. Gifford of the American 
Telephone and Telegraph Co. and the 
Telephone Committee of which Z. Z. 
Hugus, A. T. & T. Assistant Vice Pres- 
Pitcher, 
Telephone 


ident is chairman and Louis 
United States 
Association 


Independent 
Executive Vice President 
is a member. These reports, which only 
subjects as- 


cover a portion of the 


signed to the committees, are slated 





switchboard operators, 50 cable splicers, 
20 frame men, 20 central office inside 
men, 200 installer repairmen, 40 switch- 
board installers and 1,000 teletype op- 


erators. 





TRADE-O-GRAPH 


AIRCRAFT 


INQLUDING PARTS AND ACCESSORIES 


a NIA 





to form the foundation of recommenda- 
tions which the DCB will transmit to 


the corporete and operating relation- 
ships of the Keystone System with the 
their financial re- 


=" PIAPR 
=" PAK 


Securities Co., with the Bell use in case of war. LACH SYMBOL EQUALS 4 MILLION DOLLARS 


two Bell companies ; President Roosevelt to become com- 


lationships, together with that of Im- munications policy executive orders for 
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perial 


System; the competition between the Meanwhile, the Army Signal Corps Ok Wire-T Y 
» . 4 - u 
Keystone System and the Bell com- has been greatly ays tre-f apping 


increasing its tempo 


panies; and the reasonableness of the of enlarging its personnel so as to be OME form of restricted wire-tapping 


purchase price. ready for any national defense develop- legislation is virtuaily assured to 


Corps expects to be enacted at the present session of 
This outlook 


parent with the recent endorsement by 


— ment. The Signal 


call to active duty by July 1 every Re- Congress. became ap 


P ications New a , 
Defense ommunicattc e Vews serve othcer in the grades between seCc- 
captain. \t its 
Signal School, 


President Roosevelt of the need for 


such legislative authority to permit the 


completely ond lieutenant and 
De- Fort Monmouth, N. J. 


ITH its activities, 
shrouded with secrecy, the 


fense Communications Board has been the Signal Corps is. setting in full Federal Bureau of Investigation, (FBI), 


speed a program of training hundreds to tap telephone wires, together with 
about 24,000 enlisted 
It is estimated 


making considerable progress in_ its 
analysis and determinations of the plan ot 


men during this year. 


officers and intercepting telegraph and radio mes- 


for communications operations in event Sages, to J revent espionage, sabotage 
that on the basis of the new Army of and other subversive activities and in 
1,500,000 men 100,000 will 


have to be communications specialists. The 


of war or a more serious national 
emergency. more than the case of major crimes. 


So far the DCB has been scrutiniz- ae wire-tapping legislation which 
ing the reports and studies which have Under the training program for en- jj, now being prepared by the House 


listed men it is planned to train each Judiciary Committee is expected to be 


the J ustice 


been prepared by its technical commit- 


Industry Advisory three months 2,000 wire linemen, 220 


tees, including the confined to granting only 


Department and the FBI such author- 





ity. For the information of telephone 
companies, when and if this legislation 


P. Kerr Higgins Retires 


The exchanges owned by P. Kerr 
Higgins and grouped as the Fidelity § ney General before they are instituted 
Telephone Exchanges with general and then it is anticipated that the FBI 
offices in University City, Mo., have will 
been sold, according to a report to telephone company of the wire-tapping 
TELEPHONE ENGINEER from Mrs. 
Higgins. 

With this announcement we were 
informed that Mr. Higgins is retiring 
after 60 years service because of ;;;.. 
an illness which attacked him last rhe 
November and which still confines 
him to his home. Mr. Higgins is a 
well known Independent telephone 
man and is one of the oldest mem- 
bers of the Independent Pioneers 
Assn. in point of service. We join 
with his many friends in the industry 
in wishing the Higgins much hap- 
piness in their retirement. 

New owners of the various ex- 
changes are as follows: to the Ozark 
Central Telephone Co. of St. Louis, the telephone plant at Pacific, Mo.: 
to Clifford T. & Katherine J. Davis of Sullivan, Mo., the telephone plants 
at Sullivan, Owensville and New Haven, Mo., and to Edw. G. Stude 
and wife of Bland, Mo., the plant at Bland. 

Mr. Higgins will still retain an indirect interest in certain properties 
formerly owned by him. 
AT eT ATT ee aA SES OS LEN I SES NST RIE ANT 
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is enacted, the procedure in wire-tap- 
ping will be that such activities will 
first receive the approval of the Attor- 





notify the management of each 


to be performed in their community. 
This will mean that under strict se- 
crecy the telephone companies will be 
able to facilitate any such wire-tapping 





activities by the government § author- 


letter of President Roosevelt 
stressed that wire-tapping is to be used 


solely against spies and saboteurs who 





were trying to harm the national de- 
fense of the nation. 


REA News 


MPORTANT confirmation of views, 
previously expressed to TELE- 
PHONE ENGINEER, that the Rural 


Electrification Administration was not 





P. KERR HIGGINS 


planning an “invasion” of rural tele- 
phone srvice appeared to be contained 
in the recent presentation of the REA 
top officials before the House Appropri- 
ations Committee in describing the 
monetary needs of that agency for the 
next fiscal year commencing July 1. 


(Please turn to page 36) 
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A New Feature Begins 


Wire Chief's Training Course 


(Prepared Expressly for TELEPHONE ENGINEER magazine by the Lincoln Engineering Schoo!) 


Section 1 — Telephone Plant Records 


Outline of Course 


pene course is divided into twelve 
sections, each of which covers a 
specific phase of telephone work. The 
many illustrations should enable the 
reader to readily follow the text and to 
derive maximum information from it. 


The section headings are as follows: 


Section I—Telephone Plant Records 
Section II—Construction and Main- 
tenance Tools and Trucks 
Section I]1I—Design and Construc- 
tion of Pole Line 
Section 1V—Open Wire Design and 
Construction 
Section V—Drop Wire Construc- 
tion Practice 
Section VI—Cable Plant Design 
and Construction 
Section VII—Underground Conduit 
Construction Practices 
Section VIII—Subscribers Station 
Circuits and Installation 
Section I[X—Theory and Mainten- 
ance of C. O. E. 
Section X—Line and Office Testing 
Practice 
Section XI—Noise, Crosstalk, and 
Transmission Theory 
Section XII—Carrier and Repeater 
Practice 
The individual lessons will explain 
fully such subjects as cable splicing, 
locating cable faults, pole erection, 
wire placing, relay adjustments, etc. 
Plan to study each lesson thoroughly 


as they appear. 
Need for Records and Maps 


\" is essential that every telephone 
plant have an adequate system of 
records and maps, as telephone plant 
is spread over a wide area, and con- 
sists of hundreds of wires in cables and 
switchboards, and must necessarily be 
tied down on paper to avoid confusion 
and permit ready identification of cir- 


cuits. 


and Maps 





following unique plan. 


sary to get them. 





IMPORTANT — THE PLAN 


the primary purpose of giving the small exchange maintenance man 

or manager an opportunity of getting complete training in all phases 
of Plant work. In order to encourage those who can profit by this train- 
ing to put forth real effort in mastering the course, we have set up the 
Any regular subscriber of TELEPHONE 
ENGINEER magazine may answer the examination questions at the end 
of each lesson and submit these to Telephone Engineer—Homestudy 
Division—7720 Sheridan Road, Chicago, together with 6c in stamps 
and the submitted lessons will be carefully corrected and returned to- 
gether with. printed answers which show just how each question or 
problem should be answered. At the completion of 18 lessons an attrac- 
tive certificate stating that the course has been satisfactorily completed 
will be issued without charge. These certificates are dale to those 
issued by leading Homestudy Schools and well worth the effort neces- 


Tite course of instruction in telephone work has been prepared for 








Records and maps should be pre- 
pared at the time an exchange is 
started and then kept up to date as 
changes are made. The number and 
type of records and maps required will 
depend largely on the size of the ex- 


pny gee ay 


Fig. 2 — Typical 
Plant Record 
Map. 





change, as the small one-man exchange 
will of necessity require a much simpler 
system than the large exchange employ- 
ing a number of people. Let us first 
discuss records in general and then 
determine the type of record system 


i 
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Fig. | — Typical cable record suitable for any size exchange. 
most suitable for exchanges of dif- ber in the exchange. Cable pairs ter- 


ferent sizes. 
Records Required 


= principal records and maps that 
are needed in any telephone system 
listed the their 
importance. 

1. The cable record 


are below in order of 


2. The subscribers card record 

3. Cable maps 

4. Plant maps—rural and city 

5. Switchboard circuit prints 

In the larger systems some additional 
records are required but in general the 
five listed above all that are re- 
quired. In the larger exchanges having 
many toll lines, toll circuit record cards 


are 


are also essential. 

There is no exchange however small 
but that cable 
record, and a subscribers card record. 


The Cable Record 


needs a cable map, a 


cable record shows the cable 


pees 
pair number for every telephone num- 
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minate at the central office on one end 
and at terminals out on the line at the 


other. In order to serve a new sub- 


scriber it is connect one 
of the 


cable pair at the mainframe in the of- 


necessary to 
central office line circuits to a 
fice and then to connect the subscriber's 
drop to the same cable pair in the cable 
terminal the W ith- 


out a cable record to show which pairs 


nearest subscriber. 
are in use, it would be very confusing 


for anyone attempting to connect a 
new subscriber’s telephone to a central 
office line. 

Also in connection with testing it is 
necessary that the Wire Chief 


record which will show the cable pair 


have a 


number associated with any telephone 
number so that tests can be made to 
determine whether trouble is in the 
central office or out on the line 


The cable record is particularly use- 
ful in connection with wet cable faults 
as the Wire Chief can quickly check 
the numbers of telephones which are 
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in trouble against the corresponding 


cable pair numbers and thus determine 


the particular cable cycle that is wet. 
It is often possible by this means to 
localize cable into a particular 25, 50, 
or 100 pair cycle, thus limiting the 


amount of cable that need be examined 


in attempting to locate a sheath break. 


A cable 


of any 


record suitable for exchanges 


size is shown in Figure 1, 


Cable Pair Numbering 


HE count assignment or number of 
z; cable pair is automatically 
the 
the 
the lugs on the terminal blocks of the 
The blocks 
numbered left to 


deter- 


mined at time the cable is formed 


out and cable pairs connected to 


mainframe. terminal are 


usually right 
the lowest number starting in the 
left the 


the 


from 
with 
corner of frame. 
to 


upper hand 
It is 


the 


core of 
to the number on the 
This the that 
for splicing convenience the core of the 


customary connect 


cable lowest 


frame. results from fact 
cable is carried to the outer end of the 
cable system to which the branch cables 
This 


connected to 


are connected. permits branch 
to the 


layers of the cable. This is particularly 


cables be outside 
cables 
the 


important in dealing with large 
due to the difficulty of getting to 
core in making a branch splice. 
There are two systems in general use 
in numbering the several cables which 
terminate on a mainframe. In 
the 


numbered separately starting from one, 


one 


method, pairs in each cable are 


and a letter designation then identifies 


the several cables. In the second and 
more popular system, all terminating 
pairs, regardless of the number of 


separate cables are numbered consecu- 


tively starting with one. For example, 


if three 200 pair cables terminate in the 
exchange the lowest pair will be No. 1 
and the highest No. 600. 

ter- 


outside cable 


from 1 to 15 


the 
numbered 


The pairs in 
minals or 
1 to 25 
terminal. 
the 
the main distributing frame cable pair 


are 
depending on the size of the 
The cable record 
terminal 


associates 


cable pair number with 


number. 


Because of the fact that cable and 


(Please turn to page 32) 
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Fig. 3 — One type of subscribers card 
record (for any two party lines). 
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Short Course 
in 


Telephone Transmission 


By B. C. BURDEN 


Diode Tubes, Copper Oxide Units, Cold 
Cathode Tubes, Tungar Tubes (continued) 


of rectification is often referred to as 
“point-plane” principle, inasmuch as one 
element is in the nature of a small wire, 
whereas the other is much larger and 
constitutes more of a plane surface. The 
small electrode is referred to as the 
anode and the large electrode as the 
cathode. By coating the cathode with a 
chemical which emits electrons readily, 
considerable current can be drawn from 
the cold cathode glow type rectifier. 

The theory of operation is as follows: 
with a voltage applied between anode 
and cathode at the instant the anode is 
negative with respect to the cathode a 
“glow” forms over the surface of the 
small anode. This glow results from pos- 
itive gas ions which originate from elec- 
tronic collisions in the tube, and which 
are attracted to the negative anode. The 
characteristics of this glow is such that 
it prevents electrons from leaving the 
surface of the anode; hence, there can 
be but little current flow during the half 
cycle when the anode is negative and the 
cathode is positive. On the half cycle 
when the anode becomes positive and the 
cathode negative, a “glow” forms on the 
cathode but due to its larger surface, the 
initial glow covers only a small portion 
of the cathode surface; hence, electrons 
can escape from the cathode to the an- 
ode. Therefore, substantial current can 
be made to flow on this half cycle from 
cathode to anode. 

Like the mercury vapor tube, the cold 
cathode glow type rectifier depends on 
ionization to supplement the relatively 
small number of electrons emitted by the 
cathode. 


Characteristics of Glow 
Type Tubes 

URING the half-cycle, when the an- 
D ode in a glow type tube is negative 
with respect to the cathode, there are a 
few electrons which escape to the plate 
thus causing a small reverse current. 
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commercial power 


A.C. input. 














Fig. 23-A.—A Tungar Rectifier Circuit 
Rectifiers 


This is so small as not to effect the op- 
eration of the tube. 

Due to the fact that a minimum volt- 
age is required to start the glow dis- 
charge between anode and cathode, the 
current in the output circuit of the glow 
type rectifier tube does not vary as 
smoothly as it does in a high vacuum 
type of rectifier tube and there is a ten- 
dency for them to set up radio frequency 
disturbances due to the abrupt manner 
in which the rectifier current starts and 
stops during the cycle. In cases where 
glow type tubes are used to supply plate 
voltages for radio circuits low capacity 
condensers usually 0.1 to .01 mmf. ca- 
pacity are connected across the two an- 


odes as shown in Figure 22. 






























carbon 
anode 





Fig. 23.—Typical Tungar Tube 


are seldom used in modern rectifying de- 
vices; however, the theory upon which 
they operate should be thoroughly under- 
stood inasmuch as some of the most 
modern types of grid glow three-element 
tubes used for other purposes work in 
a very similar manner with the exception 
that a third grid has been added in or- 
der to make these tubes useful for spe- 


cial applications. 


Tungar and Rectigon Tubes 

NOTHER type of two element tube 
AV having characteristics very similar 
to those described for the two element 
mercury vapor tubes are those manufac- 
tured under the trade name of Tungar 
and Rectigon. The Tungar tube is man- 
ufactured by the General Electric Com- 
pany and the Rectigon by the Westing- 
house Company. These tubes are used 
primarily in the supplying of low volt- 
ages at fairly high currents, as for ex- 
ample battery chargers. 

These tubes consist essentially of a 
graphite anode and a heavy wire fila- 
ment. They are evacuated and filled with 
an inert gas which is usually Argon. 
Like the high voltage mercury vapor 
rectifier tubes, the Tungar and Rectigon 
tubes depend for their operation upon 
the generation of secondary electrons by 
ionization of the argon gas due to colli- 
sion with electrons thrown off by the 
filament and attracted by the anodes 





transformer 


starting cathode 






operating cathode 
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if 








Fig. 24.—A Mercury Vapor Rectifier Tube Circuit 
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which are positively charged. space around the filament and combine but not in the reverse direction. This is 





They can be obtained in several sizes with them in order to restore the equil- due to the formation of a cathode spot 
from a fraction of an ampere up to as_ ibrium of the gas atom. on the surface of the mercury pool, this 
much as ten amperes and will work on spot is the only source of electrons in 
voltages from 10 to 100 volts. Tungar Maximum Peak V oltage the tube; hence, electronic movement ' 
and Rectigon tubes offer the advantage UBES of the hot cathode mercury must necessarily be from cathode to an i 
of low voltage drop which is about 100 T vapor type arecgenerally rated with ode. ; 
volts for the typical tubes on the mar- saneed "eke voltage breakdown in : 
et. A rectifier tube of this type is shown terms of maximum peak inverse voltage on 26 + 
in Figure 23. which they can stand. This refers to the ¥ x 

The voltage which a hot cathode gas peak value of an alternating current ? 
filled type tube can stand depends on the 4 


wave which will, if applied between fila- 
ye "@ “@ re ars > T > . 
gas pressure. In general, the lower the ment and anode of such a tube, cause 


temperature of a gas filled type tube the current to flow in the wrong direction 


late 
and bolt 






Pressure 


lower the pressure of the gas. The gas  ¢, the tube. The peak value is 1.4 times 


pressure in the Tungar and Rectigon the R.M.S. value indicated by ordinary 


tubes is relatively high due to the higher voltmeters. Turigar and Rectigon tubes & aF aSe 28a AS 
temperature at which these tubes are op- are connected in circuits the same as the 





tee 


erated. In the case of the mercury vapor 
tubes such as the 866, 872, 82, and 83 


types used in radio transmitting and re- 


high vacuum rectifier tubes above de- \ wae Si5E5.1 
scribed. Figure 23-A illustrates a typical 
aay samen Tungar circuit. 

ceiving work, the pressure is fairly low; 

hence, these tubes are capable of hand- Mercury Are Rectifier Tube 

ling high voltages. 





A TUBE with which the electronic 
technician should be familiar, al- 


Reason for Low Internal ee 2g 
though it is fast being replaced with the 


Resistance newer type tubes, is the mercury arc Fig. 25-A.—Basic Construction of a Copper 
T should be noted that the low voltage rectifier. This tube consists of two an- Ouide Rectifier 

drop in gas filled tubes results from a odes, a cathode which is a pool of metal- One of the principle advantages of the 
neutralization of the negative Space lic mercury, and a starting electrode. mercury arc rectifier tube is its low volt- 
charge around the filament by the posi- rhe principle of operation is that the age drop which is about ten to fifteen 
tively charged gas ions, which are at- current will flow from the mercury pool volts and its high efficiency. It has the 


tracted to the negative electrons in the which serves as a cathode bg : . 6 - 
Qi as a cathode to the anode, disadvantage, however, of requiring a 


special means for starting the are and 





getting the tube into operation. Starting 


The Texas Convention er Ce ae we 


that a short circuit between the cathode 





Dr. J. O. Perrine, assistant Vice- °°” pool and the starting electrode 


president of the American Telephone 
and Telegraph Company, New York 
City, will make an appearance on 
the program of the Texas Telephone 
Association Convention, held March 
19-20-21, 1941, in Fort Worth, at cathode mercury pool thus permitting 
the Hotel Texas, his subject being electrons to be attracted from this pool 
“THE ARTIFICIAL CREATION OF to the anodes. The tubes are quite large 
SPEECH.” He will discuss the basic and cumbersome as compared to the hot 
elements of sound and PEDRO. the cathode type and are seldom used except 
Machine that talks, will demonstrate where quite high current at relatively 
how they are combined to form low voltage is needed. A tube of this type 
words and sentences. 
PEDRO is not a radio and is not “"¢ 7+ 
a record, but was born in the Bell : 
Telephone Laboratories and is a part Copper Oxide Rectifiers 
of the telephone research program NOTHER type of rectifier, while 
which relates to future developments A 
in telephony. 
PEDRO’s voice is made possible 
DR. J. O. PERRINE by Miss Swendon (Voderette) when 
she seats herself at the console, 
which resembles an old-fashoined organ with a small keyboard and 
pedal, and plays on his “vocal cords”. are: Storage battery charging, small rec- 
Traveling with Dr. Perrine will be his technical assistant, J. L. Richey, ji)... units for changing AC to DC for | 
and the young lady “Voderette”, Miss Swenson. The Texas Association TPs: a 
is the first to secure the services of Dr. Perrine at the Convention, and 
we are expecting this to be quite a novel feature. This is the same 
performance that was put on at the World's Fair. 


mercury pool takes place. When the 
bulb is restored to its normal position, | 
the metallic path between the two elec- 
trodes is broken resulting in an arc 


which sets up the cathode spot on the 


and its connection are shown in Fig- 


not of the tube type, is nevertheless 





an electronic device and worthy of study 
on the part of the technician, is the cop 
per oxide rectifier. This type rectifier is 
used for a multiplicity of purposes in the 
electronic field. Some of its many uses 


measurement purposes, plate supply 
units for dynamic speaker field coils, 
etc. Figure 25-A illustrates the basic 
construction of a copper oxide rectifier. 


(Turn page please) 
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Cook L-9 Wall Frame—a small dis- 
tributing frame designed to carr) 
Cook Central O fhice Protectors and 
line terminals. Frame consists of two 
pieces of hard kiln dried maple, one 
drilled and arranged for line ter- 
minals, the other drilled and milled 
lor mounting protectors. The brackets 
are formed of bar iron, finished in 
aluminum. Made for 20. 40. 60. 80 


and 100 lines. 


Nor all soldiers are armed with guns. Telephone linemen are front line 
fighters, too. Their fight is against the destructive forces which interfere 


with efficient telephone service. 


Soundly engineered and constructed line protection and distribution equip- 
ment will make the lineman’s job easier . . . will prevent costly interruptions 
in service will protect subscribers and employees . . . and insure the 


continuous service that is so necessary in the nation’s gearing up for defense. 


Cook protection and distribution products are engineered and manufactured 
to meet your requirements. They are the results of more than 40 years of 


telephone protection pioneering. Specify Cook for proven efficiency. 


Spring 1941 price list now available upon request. 


ELECTRIC COMPANY 


CHICAGO 


COOK 


2700 SOUTHPORT AVENUE ° 
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Oxide 


Fig. 25B-—Several Types of Copper 

This rectifier depends for its operation 
on the fact that current will flow from 
a copper oxide surface to a copper sur- 
face but not from a copper surface to a 
copper oxide surface. In other words, if 
we have two discs, one of copper and the 
other of copper oxide, tightly pressed 
together, we can pass current from the 
oxide disc into the copper disc but when 
current and 


we reverse the attempt to 


it from the copper disc into the 
little flow 


indicating that a high resistance path ex- 


pass 


oxide disc very current will 
ists between the two discs in this direc- 
tion. 

The commercial types of copper oxide 
rectifier units are made by taking discs 
side of which has been 


of copper, one 


chemically treated to form an _ oxide 
coat, and assembling these in stacks con- 
sisting of a number of these copper oxide 
discs. Soft lead washers are placed be- 
tween the copper oxide side of the disc 
and the adjacent copper surface in order 
to provide a better contact. It is also 
necessary that the discs be compressed 
very tightly together if they are to op- 
erate properly. Several types of copper 
oxide units are shown in Figure 25-B. 


Characteristics of Copper 
Oxide Rectifiers 


NASMUCH as a given size disc has 
a definite current handling capacity 
when higher current handling capacity 
is desired, several discs are placed in 
multiple. The voltage rating of the cop- 
per oxide: rectifier is likewise increased 
by increasing the number of discs in 
series as each disc has a definite voltage 
rating above which it will fail to func- 
tion properly. The voltage ratings of the 
various types of rectifying discs which 
are used vary considerably. The typical 
one and one-half inch discs such as are 
used in the Westinghouse Rectox recti- 
fiers, are rated at three 


quarter ampere. 


volts and one- 






Arrows show direction 
of current flow 
thru the meter 


Copper oxide 
rectifier units 








Fig. 26.—A Copper Oxide 


Rectifier Circuit 


Bridge Type 
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It is oxide 


rectifier be operated at normal tenipera- 


important that a copper 


tures, for if overloaded, the tempera- 
tures tend to increase which results in a 
large reverse current flow. These recti- 
fiers are designed in most cases with 
thin metal fins adjacent to the rectifier 
tend to facilitate the 


from the disc. 


discs which radia- 


tion of heat 
Bridge Type Rectifiers 
OPPER rectifiers are 
el in bridge type circuits. With a 
bridge 


oxide usually 


type circuit full wave rectifica- 
tion is accomplished without a center tap. 
The operation of the bridge type recti- 
fier shown in Figure 26 is as follows: 
During the first half cycle the current 
flows through unit No. 1, down through 
the D.C. meter, thence back to the line 
through unit No. 2. 

When the 


transformer 


current reverses in the 


winding, the current flows 
No. 3, down through the 
D.C. meter, thence back to the line via 
No. 4. It that the 


current always passes on both half cycles 


through unit 


unit will be noted 
through the load in the same direction. 
The copper oxide rectifier has found its 
chief use in connection with alternating 
current meters useful for frequencies up 
to 30,000 cycles. 












amorium phosphate 
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Fig. 27.-A.—Two Types of Electrolytic Cells 


Electrolytic Rectifier Units 


o* E other type of rectifying unit that 


deserves study even though not a 
true electronic type of device, is the elec- 
trolytic rectifier. The electrolytic recti- 
fier was used in early types of B elim- 
inators, and A battery chargers as well 
as high voltage plate supply units for 
amateurs. It was never a very popular 
unit principally be- 


type of rectifying 


cause of its rather rapid deterioration 
and the fact this it was quite messy. The 
electrolytic rectifier consists essentially 
of some metal such as aluminum, tanta- 
lum, duralumin, which when placed in 
an appropriate electrolyte will have the 
power of allowing current to flow from 
the electrolyte into the metal but will 
not allow it to pass from the metal sur- 
face into the electrolyte. 

This rather unusual phenomena is due 
to the formation of an oxide film on the 
surface of the rectifying element. The 
this film is such that 


nature of oxide 
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Fig. 27-B.—Half-Wave Electrolytic Circuits 


electrons can emerge through it and 


pass into the electrolyte but electrons 


cannot pass in the reverse direction due 
to the 


irom 


high counter voltage resulting 


chemical polarization which tends 
to oppose the passage of a reverse cur- 
(Note: It that 
electrons into the 


rent. should be noted 


move from electrode 


solution while the current moves from 


the solution into the electrode.) 
27-A 


cipal types of electrolytic cells, one mak- 


Figure illustrates the two prin- 
ing use of an aluminum electrode in an 
electrolyte of borax or amonium phos- 
phate solution. The other a tantalum ele- 
ment in a diluted sulpheric acid solution 

In both types of cells, lead electrodes 
are used between the external circuit 
and the electrolyte. 

The voltage rating of the lead alum- 
inum type of electrolytic cells usually 
range from 35 to 45 volts per cell, and 
approximately one square inch of alum- 
each 40 


peres of current drawn through the cell. 


inum is required for milliam- 


Because of their cheapness and ability 
to handle high voltages when a number 
are connected in series, they were form- 
erly quite popular with radio amateurs. 
In recent years their use has given way 
to the 
rectifier which are now relatively cheap 


mercury vapor hot cathode type 
and much more efficient and easy te ap- 
ply. Typical electrolytic rectifier circuits 
27-C. 

The use of rectifying tubes of various 
supply 
and 


are shown in Figures 27-B and 


types in connection with power 


devices for radio, public address, 
other types of electronic operating will 
be described fully in a later book, It is 
important that the technician understand 


fully the design of power supply units 


as a great deal of the trouble that oc- 
curs in modern electronic equipment 
originates in this unit of apparatus. 
(END) 
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Fig. 27-C.—Full-Wave Bridge Type El 
lytic Rectifier Circuits 
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= | | Fifty years ago—on March 10, 1891—the United 
| States Patent Office granted a patent to Almon B. 
Strowger for an automatic telephone exchange. 
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te This document has proved to be one of the most 


ill, 
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| : outstanding in all telephone history—a true Magna 
ides = __- Charta* for telephony throughout the world. From that 


‘cuit 


i 











day forward it liberated telephone companies from unpredictable variations 


um- 


aii in operating costs and gave to telephone users a new conception of telephone 


and 








service—the speed, accuracy and convenience that machine-made connections 


ulm- 


am produce. 
cell 
ility 


a This first historic automatic telephone system was based on prin- 


rm- 


ciples of operation basically sound; mechanical and electrical precepts which, 
though modified during the intervening fifty years by refinements in operating 

type 

1eap detail, involving thousands of patents, have nevertheless proved themselves un- 

ap 


uits equalled for economy, reliability and flexibility in practical application. That 


ious 75% of the world's automatic telephones today operate on the Strowger Auto- 
pply 


urs. 


matic step-by-step principle, stands as striking testimony of the scientific cor- 


and 
will rectness of Strowger's original idea. 
t 1s ; 

and 


wits In this year of 1941, after fifty years devoted to the development and 
betterment of the Strowger system and Strowger equipment, Automatic 


lent 


Electric continues in its self-imposed task of constantly improving the design, 
the performance and the useful life of the products which bear its name. 


AUTOMATIC ~ ELECTRIC 


ORIGINATORS AND DEVELOPERS OF STROWGER STEP-BY-STEP MACHINE SWITCHING AUTOMA 


» MAKERS OF TELEPHONE, SIGNALING AND COMMUNICATION APPARATUS 
| ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


Distributors in U. S. and Possessions: 
AMERICAN AUTOMATIC ELECTRIC SALES COMPANY, 1033 W. Van Buren Street, Chicago, U.S.A. 
Export Distributors: AUTOMATIC ELECTRIC SALES COMPANY, LIMITED 


















Telephone Switchboard Cable... 
Silk and Cotton Insulated and 
Leaded... 50 Pairs. 





Twisted Pair Telephone Wire... 
Rubber Insulated and Braided. 


SS 


Bare Copper or Bronze Wire. 











Telephone Cable... Paper Insulated 
and Leaded... 150 Pairs. 





Bare Galvanized Steel Wire. 


JOHN A. ROEBLING’S SONS CO. 
TRENTON, N.J. 


Branches in other cities 


FR 
ONLY A FINE PRODUCT MAY 
BEAR THE NAME ROEBLING @& 


' 
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C. L. Baer and L. R. Thurston 


ROEB LING Selected Compan 





CAMERON L. BAER 


Baer, vice president and 
United 
Pennsylvania was 


Cameron L. 
treasurer of The Telephone 
Company of elected 
chairman of the board of directors, and 
L. R. Thurston, Thurston, general man- 
ager was elected a director, vice presi- 
dent and general manager, at a recent 
meeting of the board of directors of that 
company in Harrisburg, Pa. 


Mr. Baer, a telephone pioneer with 


forty-seven years of continuous service 
in the industry, started his career as a 


Tele- 


Harrisburg, Pa. in 


linesman with the Pennsylvania 
phone Company in 


1894. He 


vania Telephone Company in 


resigned from the Pennsyl- 
December 
1900 to become a cable splicer with the 
Eastern Electric Construction Company, 
then engaged in constructing a telephone 


system in Harrisburg, Pa. for the 





L. R. THURSTON 


1941 


y Officials 


Dauphin County Telephone Company. 


In 1902 he was appointed Harrisburg 


wire chief for the United Telephone and 


Telegraph Company which had _ taken 


over the Dauphin County Telephone 


Company. His advancement continued 


through the positions of division man 


ager and district manager. He was made 
general manager of the newly organized 
Valley 

1916 


Telephone Company 


Cumberland Telephone Com- 


pany of Pa. in That year the 


Valley 


automatic 


Cumberland 


introduced telephone service 
in Harrisburg, the first installation of this 
type of equipment in the eastern part of 


the country. 
Mr. Baer was elected a director, vice 
United 


Pennsylvania in 


president and treasurer of The 
Telephone Company of 
1931, and was made a director, vice presi- 
dent and treasurer of The United Tele- 
phone and Electric Company, Wilming- 
ton, Delaware in 1934. He is a veteran of 
the Spanish American War, Porto Rico 
campaign. and organized a wire battalion 
during the first world war. He is a mem- 
Club, and 
\c cepted 


ber of the Harrisburg Rotary 
Robert Burns Lodge, Free and 
Masons. 

Uni- 


telephone 


Mr. Thurston, a graduate of the 
Maine, 
career with The Bell 


versity of began his 


Telephone Com- 
pany of Pennsylvania at Philadelphia in 
1920. He was made Harrisburg district 
traffic superintendent in 1926, and trans- 
Valley Tele- 
phone Company of Pa. in 1929, at the 
time the Bell 
Pennsylvania and the Cumberland Valley 


ferred to the Cumberland 


Telephone Company of 


Company unified territory in central 


Pennsylvania. He was made general com- 
mercial manager in 1935. Mr. Thurston 

Herbert as gen- 
United 


secretary of the Grace 


succeeds the late G. S. 
eral manager of the Company. 
He is financial 
Methodist Church, Harrisburg, is active 
Area Council, Boy 


America, and is a member of 


in the Harrisburg 


Scouts of 
Beta Theta Pi, college fraternity. 


Merchant Marine 
Keeps Radio Watch 


The British Admiralty Feb. 15 ordered 


all English ships which carry wireless 


apparatus capable of receiving British 


sroadcasting Corporation reports to 


stand “wireless watches” three times a 


day apparently with the objective of 
warning them if the Nazi invasion should 


come. 
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Modern lead press developed by General Cable for the appli- 
cation of lead-antimony sheath to Paper Telephone Cables. 


PER 
TELEPHONE 


CABLES 





Each length of cable is effec- 
tively sealed with saturating 
wax and solder to prevent 
the entrance of moisture. 





From the’Standard Underground” 





Cables of nearly 50 years ago to 
the cables of today, our record 
is one of progressive develop- 
ment in the art of manufacture. 





Distributed by 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 


1033 W. Van Buren St., Chicago, IIl_—Warehouses in Dallas, Tex.—Kansas City, Mo.—Richmond, Va.—Los Angeles, Cal.—San Francisco, Cal. 


YOUR MARCH, 1941 TELEPHONE ENGINEER 27 




















LINE and DESK 


EDITED BY B. C. BURDEN, Technical Editor 





ADDRESS YOUR QUESTIONS. TO LINE AND DESK EDITOR. NO CHARGE. 


Poles and Open Wire 


Q. What formula is used to compute 
the bending moment at the ground line 
of a wood pole? 

A. In designing a wood pole line, the 
bending moment in foot pounds at the 
ground line is computed by the formula: 

M PL 
and 
P= WNSD 
Where: 

P—pressure in foot pounds acting on 

cross arm and wires 

L—length in feet of lever arm 

W—wind pressure in pounds per 

per square foot 


N—number of wires on cross arm 
S—Length of adjacent span 
D—Diameter in feet of one wire 


Q. How can sag be measured on 
level sections of open wire line? 


\. One method is to use a small 
carpenters square or a sag gauge which 
is held against the back side of the 
cross arm and then a sight is taken 
along the bottom of the square or 
gauge to the middle of the span, or to 
another sag gauge on the adjacent pole. 
Sag in inches can be read directly from 
the vertical side of the square, or 


gauge. See Fig. 1. 





Fig. |—Use of Sag Gauge 


Q. We would like to know what 
size supporting strand should be used 
for the various sizes of 24 gauge cables. 


\. 6000 pound strand is satisfactory 
for up to 250 pairs of No. 24 gauge, 
10,000 pound strand for 250 pairs up 
to 600 and 16,000 for 650 to 1200 pairs. 
Cable gauges other than 24 can be con- 
verted to the equivalent of 24 gauge 
pairs by multiplying No. 22 gauge pairs 
by 135% and 19 gauge pairs by 257%. 
For example, a 50 pair 19 gauge cable 
would be equivalent to approximately 


129 pair 24 gauge cable. 
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Transmission 


Q. Is 26 gauge cable satisfactory 
from a transmission standpoint in the 
average small exchange? 

A. Yes, because of the short cable 
lengths usually involved. No. 26 gauge 
cable has a transmission loss of 2.67 
decibels per mile and a resistance of 
430 ohms per loop mile. 


Q. How can the air gap in a 
telephone receiver be checked to insure 
that it is not too small or too great 
for satisfactory receiver efficiency? 

A. The Air gaps in a receiver can 
be checked using a special gauge. If the 
gap is too great it can be adjusted in 
some receivers by loosening a bolt that 
holds the magnet and pole piece assem- 
bly together. In some receivers it is 
necessary to grind off part of the brass 
cup on which the diaphragm rests. This 
is done by rotating the receiver cup 
in a circular motion on a piece of emery 
cloth. Where the air gap is too small a 
McNulty type receiver file can be used 
to file off the pole piece tips so as to 
provide the correct gap. 


General 


Q. In engineering cost studies in 
telephone work, the term PRESENT 
WORTH is often used. Please explain 
this term. 

\. By using present worth factors it 
is possible to study alternative design 
plans and determine the actual or true 
costs of each plan. Where there are 
several plans, one may involve an im- 
mediate and complete replacement of a 
large amout of plant and the other a 
partial replacement immediately and 
the remaining replacement at some fu- 
ture time. Even though the second plan 
may involve a greater overall sum, be- 
cause of the fact that the expenditure is 
delayed a number of years, interest is 
saved hence, this must be credited the 
second plan. The present worth factor 
which takes into account this saving in 
interest is the reciprocal of the com- 
pound interest factor. That is 

] 


pw . 
(1-+1)n) 
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Cable, Conduit and Drop Wire 


Q. Is it necessary that ducts between 
manholes be placed at some definite 
grade? 

A. It is important that ducts are so 
placed that they tend to drain towards 
the manholes. There should be suf- 
ficient fall in the duct run so that the 
water will drain easily into the man 
holes and not accumulate in the ducts. 
Failure to observe this precaution re- 
sults in water standing in the duct 
system with a possibility of damage 
due to freezing, electrolysis of the 
cable sheath, or plugging of the duct 


due to an accumulation of mud. Figure 


1 shows two methods of grading ducts. 





Fig. I1—Method of Grading Ducts Between 
Manholes. 


Q. If it is desired to construct an 
amplifier for use with an exploring coil 
in cable fault location work how should 
the coil be matched to the grid of a 
vacuum tube amplifier? 

A. The impedance of typical explor- 
ing coils which are made to match 
telephone receivers is approximately 
300 ohms, hence, a standard matching 
transformer such as is used for match- 
ing a 500 ohm line to the grid of a tube 
would do a fair impedance matching 
job on the input of the amplifier. The 
plate impedance of the tube must be 
matched to the impedance of whatever 
type of receiver or headphones is 
used. If a telephone type receiver is 
used then a transformer for stepping 
the plate impedance down to approxi- 
mately 300 to 500 ohms should be used. 
There is now available a standard am- 
plifier unit, particularly efficient and 
preferable to the home built variety 
for those that desire an amplifier in 
cable fault location work. This is 


known as the Tele-Spot. 
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“THESE MODERN 


Ry Miaml ined Keailies ) 


ARE SETTING NEW PBX. 
SALES RECORDS” 


Business expansion offers new opportunities for 
selling P.B.X. service. You can take full advantage of 
these opportunities if you offer Stromberg-Carlson’s 
two new streamlined P.B.X. Switchboards. 


They harmonize with the most modern decorative 
schemes. The finish is walnut, the key mountings 
of sun-tan phenol fibre veneers, and the key handles 
of plastic, colored in pleasing shades. 


Operating companies all over the country report 
increased P.B.X. sales as a result of these two new 
switchboards. 


Write for illustrated Bulletin giving complete details. 





No. 120 Floor Type P.B.X. Switchboard: Overall dimensions— 
Height, 3° 95%”; Width, 2’ 1%"; Depth, 2 Wiring and 
Capacity: 80 lines, 15 cords and 15 trunks. Connects with 
any central energy exchange, either manual or dial, through 
jack-ended trunks. Keyboard is hinged at left end to per- 
mit continuing full operation while raised. 


No. 121 Cordless P.B.X. Switchboard: Overall dimensions— 
Length, 2’ 2%,”; Height, 1’ 2”; Depth, 1° 2%”. Wiring and 
Capacity: 16 lines, 5 trunks and 5 connecting circuits. 
Connects with any central energy exchange, manual or 
dial. Arranged so that operator may answer station calls 
even while all connecting circuits are busy. Equipped with 
inclined key panel to improve visibility and operating ease. 


Stromberg-Carlson Telephone Mfg. Co., Factory and General Offices: 100 Carlson Road, Rochester, N. Y.; Branch Offices: Chicago, Kansas City, San Francisco, Toronto 
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R. A. Clark, Jr. 
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Fig. |—Dry Spot for Tapping Line or Looping Into Way Stations 


I would like to discuss two items 


which believe are quite new and 


I 
novel. Both of these will help in inain- 
taining good insulation on long lines 
matter 


leakage is a_ serious 


One is a dry spot 


where 
during wet weather. 
which is both simple and economical. 
This device was developed by Mr. C. 
A. Worst who has used the construc- 
tion on most of the telephone lines on 
the Chicago Burlington & Quincy Rail- 
road. Fig. 1 shows the details of this 
self-explanatory. It is 


device and is 


merely necessary to slot the wooden 


cob as shown in the drawing and loop 
the wire up under the insulator. A 
quantity of cobs can be slotted in any 
shop at little ex 


wood-working very 


pense and each lineman can be pro- 
vided with 25 or 50 so that a dry spot 
can be made when needed. 

There is some difference of opinion 
engineers as to the 


among telephone 


merits of dry spots, however where 
there are a large number of drops such 
as on dispatching telephone lines, the 
use of this construction at way stations 


will materially improve the insulation 
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resistance under wet weather condi- 


tions. Instances have come to my at- 


tention where it was almost impossible 


to operate a duplex printer on a sim 
plexed telephone line during wet weath 


er conditions, however after the in 


stallation of dry spots at each way 


station satisfactory printer operation 


was obtained under the worst condi- 


tions of rain and sleet 


Fig. 2 — Unbreakable 
Type Insulator 


1941] 


The cost of the commercially avail- 


able dry spots has prevented many 


companies from taking advantage of the 
made possible by 


improved insulation 


their use, however with the method 
described above, | believe everyone Can 
take advantage of this improvement in 
line construction. 

Another 


insulation makes use of a recently de- 


method of improving line 


veloped non-breakable insulator for use 


where breakage is severe. Fig. Fs shows 


one type of insulator recently developed 


for this purpose. As almost every line- 


man knows, breakage occurs only in 


certain. sections along the line, gener- 


ally at locations where hunters or 


school children frequently pass. The 
breakage is seldom more than in 6 or 
8 spans so that it is only necessary to 
equip a few poles. The insulators now 
on the market have a fairly long life 
although the operating conditions are 
heat are the 


rather severe. Sun and 


worst enemies of rubber, however the 


use of recently developed compounds 
should give a life of at least 5 to 10 
vears. This obviously is many times that 


of glass in locations where the break- 


age is bad 
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Damage to telephone lines by 

storm and fire. Then an urgent 
call to Western Electric for supplies. 
And a quick answer—deliveries by 
truck, train and plane. 

















On the weather front, repair crews 
find everything they need at an emer- 
gency supply depot and go into action fully 
equipped. Geared to render such supply 
service to Bell System companies, Western 
Electric aids these telephone men to restore 


service quickly . 















0: 80 that the 
telephone sub- 
scriber can say: 

“YES, THANKS, 


MY TELEPHONE’S 
WORKING AGAIN.’ 

















...is back of your 


Western Electric yatta 
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DANDS 


SUBSTATION PROTECTOR 


TYPE 12 
for Indoor Installation 


You can get full protection 
with lower maintenance costs 
by installing the SANDS Type 
12 Indoor Protector. Its 
2105 Discharge Block is self 
grounding on heavy currents, 
and automatically resets itself 
when the current ceases. Elim- 
inates re-setting expense, and 
—best of all—you're assured 
of constant, unfailing protec- 
tion. Put Type 12 at the top 
of your next supply order. 


AUTOMATIC 
FLECTRIC 


hil ns EA ie RR tite SEE 





y TELEPHONE, SIGNALING, AND 
COMMUNICATION APPARATUS 


Distributors in U. S. and Possessions: 
AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
1033 West Van Buren Street, Chicago, U.S.A. 
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Wire Chief’s Training 


Course 


(Continued from page |8) 
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Fig. 4 — Map of 
City Cable Plant. 


MAIN 


cable terminals are often connected in 
multiple, the same M.D.F. pair number 
may appear in more than one terminal. 
The shows the multiple 
relationship exists 


record 
that ter- 
minals and enables the Plant Manager 


cable 
between 
cable pairs so as to 


to assign get 


maximum use of the available pairs. 
The simplest type of cable record is 

that merely the telephone 

numbers and their cable pair assign- 


one shows 
ment. To be completely useful the cable 
record should contain other information 
such as cable terminal counts, length 
of cable to various terminals, terminal 
location, type of terminal, etc. 

The cable record shown in Figure 1 
accommodates 50 cable pairs. Referring 
to the illustration, it 
that the 


shown by the numbers on the left hand 


will be noticed 


cable terminal counts are 
side of the sheet. For example, terminal 
#3-NE (located on Peach at alley be- 
tween 7th and 8th Sts.) is a 15 pair 
terminal occupying racks 1 to 15 of 
cable #1. The number of lines working 
into this terminal the 
page code No. 1 in the column marked 


are shown by 


ter. The record shows that only pair 


No. 10 is vacant in terminal 3-NE. 
All of the lines working out of this 
terminal are 10 party farm lines. 

A case of the two subscribers on a 


party line feeding from different terminals 
is shown by telephone number 84-W and 
84-J, on rack pair 20. 84-W feeds out of 
terminal 8-NC, and 84-J out of 3-ND. 
The multiple-lap between these termi- 
nals is shown by the over-lapping counts 

for example, terminal 3-ND and 8- 
NC have a five pair multiple with ter- 
minal 3-NE, while terminal 5-NA is in 
full multiple with 3-NB and has a ten 
pair multiple with 15-NA 

The feet to rack of 


information on 
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each terminal is quite useful when locat- 


ing cable faults with the Wheatstone 
3Sridge. 

If cable records are to be useful they 
must be kept strictly up to date. Failure 
to record telephone subscriber changes 
in the record will eventually result in 
confusion and loss of faith in the rec- 
ord and it should be a cardinal rule to 
promptly record any change at the time 
it is made. 

In making assignments of cable pairs 
on multiple cable systems, idle pairs, 
so far as possible, should be left avail- 
each indi- 


able in terminal, likewise, 


vidual lines should whenever possible 


be assigned to pairs having the least 


amount of multiple. Sometimes pairs 
are so assigned that no vacant pairs 
will be available in a terminal into 


which it is desired to connect a new line. 
If this is due to multiple-congestion, it 
is often possible to make what is known 
as a pair cut at some other terminal and 
thus provide a vacant line in the de- 
sired terminal. 

brought out in Figure 1. 
Assume that 


new subscriber into terminal 5-NA, but 


This is 
it is desired to connect a 


the record shows no vacant pairs are 
available in this terminal. An examina- 
tion of the record shows that by trans- 
ferring the subscribers line 45 connected 
to pair 7 (rack 42) in terminal 15-NA 
to pair 12 (rack 47) in this same ter- 
minal, and at the same time change the 
M.D.F. jumper of line circuit 45 from 


M.D.F. racks 42 to 47, that a vacant 
pair will be made available in terminal 
5-NA. Without an up to date cable 
record, it is difficult to work out cuts 


such as this. 


Subscribers Card Record 
subscribers card record is eX- 


we 
ceedingly useful to the Wire Chief in 
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connection with reported trouble. When 
a subscribers line is reported in trouble, 
ijt is usually necessary to determine 
whether the trouble is in the central 
office, the cable, or at the subscriber's 


premises In order to test a line at the 


M.D.F. the Wire Chief must first de- 
termine the cable pair number of the 
telephone The card record is filed 
according to telephone number, hence, 
the desired card can quickly be located 
by selecting the card corresponding to 
the telephone number reported in 
trouble 

There are many different styles of 
cards in use, one simple type being 
shown in Figure 3. It will be observed 
that this card shows the M.D.F. cable 
pair number, the terminal number, and 
the terminal pair number, plus other 
useful data regarding type of service, 
type of subset, etc 

Two different types of cards are used 

one for rural lines and one for city 
lines. 

Well designed subscribers record 
cards are available through Independent 
supply houses. Most cards have Space 
for entries showing dates and duration 
of trouble. This information is often 
useful when a subscriber claims poor 
service and asks for a reduction in the 


service charges 


The Cable Map 
— important with the cable 


record is the cable map. This is a 
map which shows the routing, length, 
gauge, count, and terminal location of 
the entire cable plant. The cable map is 
useful in connection with the assign 
ment of feeds for new telephone service, 
in the location of cable trouble, and in 
the planning of new cable extensions 
Even though an exchange has only a 
few hundred feet of cable, it is desirable 
to have a map which shows the essen 


tial information listed below: 


Basic Map Details 


1. Central office location. 

2. Cable routing, gauge, length, and 
counts. 

3. Street names. 

4. Section corners on farm feed cable 


\ typical small exchange cable map 


shown in Fig. 4. 
A scale of 200 feet to the inch is 
usually satisfactory. On long rural cable 
feeds which extend out from the city 
to feed farm lines, the portion of the 
cable outside of the city limits need not 
be drawn to scale but the actual length 
of the cable should be shown 

rhe spacing between terminals should 
be measured accurately as this informa- 
tion is very helpful in connection with 
cable fault location tests. 


{Next page please) 
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PUT YOU WISE? 


















Tes wise to put quality first — to buy Whitney Blake telephone 


wire for every service from drop and outside distributing wire to 
inside, duct and central-office jumper wires. 

When you get the inside story, it’s crystal clear why “WB” wires 
pass all tests of time and weather -- they must first pass more than 
15 factory tests to make sure they can take it. Because only good stuff 
goes in— you get more out. Take INSULATION for example: 
Regardless of application, insulation standards are rigidly main- 
tained. All rubber compounds have a minimum content of 30% 
pure rubber. Whitney Blake insulation has “muscle” to withstand 
crushing strain created by clamps—and proper anti-oxidents to 


prevent premature old-age. 


ia GraybaR 
via LUTrayDda 
Whitney Blake Telephone Wires are sold exclusively through 
GRAYBAR Offices in more than 80 principal cities. This depend- 


able service assures that whatever you need is quickly avail- 
able for your regular requirements or on emergency orders. 
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F. No More 
LOST CALLS 


With The 
SUBSCRIBER’S 
TRANSFER SERVICE 





Doctors, lawyers, and salesmen 
can't afford to lose telephone 
calls. With the Subscriber's 
Transfer Service they don't have 
to. When the subscriber is away 
from his office, all calls go auto- 
matically to his residence. He 
needs only to flick a key as he 
walks out the office door. 


Easy To Install 


Installation is almost as easy as 
operation. A switching key goes 
in the subscriber's office, and a 
simple transfer unit connects the 
residence and business lines at 
the central office. 


Everyone Profits 


Everyone benefits from this serv- 
ice. It cuts down on unanswered 
calls, makes duplicate directory 
listings unnecessary, and pro- 
duces extra revenue for oper- 
ating companies. Start selling 
Subscriber's Transfer Service to- 
day. Write for details. 


AUTOMATIC 
Ms ELECTRIC 


WY ELEPHONE, SIGNALING, AND 
COMMUNICATION APPARATUS 





Distributors in U. S. and Possessions 
AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
1033 West Van Buren Street, Chicago, U.S.A. 
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Method of Designating 
Terminals 


es THE small exchange having only 

a few cable terminals no special num- 
bering scheme is required for identifying 
the respective terminals. 

In the medium size and large exchanges 
a comprehensive plan for cable terminal 
numbering is desirable. The plan in use 
by one large Independent telephone com- 
pany 
involves assigning a number and letter 


and the 


has much to recommend it. It 


combination to each terminal 
number identifies the terminal both as to 


block 


the number of blocks and direction from 


approximate location in the and 


the central cffice. 


No 21-6 106 


\ key chart of this numbering scheme 
is shown in Fig. 5. 

It will be that the 
location is assumed to center at 3rd Ave. 
and C St. 
designations beginning with N, and those 
with A. The blocks 
east or west is determined by the second 
Each 


observed office 


All terminals east have letter 


west number of 
letter of the two letter designation. 
block north or south is assigned ten num- 
bers and the number designates both the 
position of the terminal in the block and 
the number of blocks north or south of 
For example, term- 
(N) of the 
(B) 
in the 


the central office. 
19-NB 
office, and in the second block east 


blocks (19) 


lower righthand corner of the block (9). 


inal would be east 


and two south and 





Examination No. 1 — Records & Maps 


. Why are maps and records of outside plants needed? 
. What are the five essential maps and records needed? 
. How is cable record used in localizing cable faults? 


. What information should the cable record show? 


| 
2 
3 
4. Explain what is meant my the term "pair cut''? 
5 
6 


. In assigning cable pairs on a multiple cable system how can multiple 


congestion be avoided? 


. Of what value is the subscribers card record? 
. What basic details should the cable map give? 


1941] 


7 
8 
9. Explain briefly the theory of the special terminal numbering scheme? 
0. What information should be carried on the rural plant maps? 
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Fig. 6—Useful Type = 
of Rural Plant Rec- 
ord Map. Jl 


























Rew \ 
This scheme is suitable for both small, 


medium, and large exchanges. 


Plant Record Maps 

URAL property can best be shown 
R on what is known as the Rural Plant 
Map. These maps are useful in any 
size exchange in planning plant work, 
checking off lines that have been inspected 
and in connection with rural line trouble. 
These maps should cover all rural and 
toll plant in the exchange area.  Cir- 
cuits are not shown, only the wire load in 
each mile. 

Each map should carry basic data 
showing section numbers, township, and 
range numbers, state and county bound- 
ary lines, railroad lines, rivers, etc. It 
is also desirable to show power line 
parallels. 

The route of each rural or toll lead, the 
number of wires and poles in the mile, 
and the rural subscriber numbers and 
approximate locations in the mile should 
also be shown. 

A scale of % inch to the mile will 
generally be found satisfactory. 

In most cases such maps can be made 
up on a county base map, generally 
available thru the County Surveyor’s 
office. Like other plant data, if the rural 
plant map is to be of value it must be 
kept up to date. A typical map of this 
type is shown in Fig. 6. (This map 
doesn’t show pole and wire data, but 
this information should be shown as it 
is quite useful.) 


(TO BE CONTINUED) 


Bulgarian “Invasion” Sees 
Telephone Technicians Quickly 


In the advance guard of the German 
hordes which “invaded” Bulgaria re- 
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Model "'S" 


PRICE $45.00 














*, ki RADIO INTERFERENCE 
[ =" MOVING PARTS 


SIX MODELS — 
| PRICED UP TO $113.50 


anata ALSO PULSATORS 
cently telephone industry — technicians Sold by Leading Distributors 




















‘re rig i » foref according 
were right in the forefront, according Write for Literature 
to an Associated Press dispatch. The 
. 
\. P. story from Sofia stated that “extra Lorain Products Corporation 
telephone wires have been strung across Leraia, Ohio 





the country.” 








O TELEPHONE company that regards the subject of overhead 

N seriously can afford to ignore the economy features of 

Vacuum Grip Pliers, as described every month in public 
utilities publications. 

In many cases where Vacuum Grip Pliers have been adopted 
over other makes, the annual saving effected has reached an 
amazing total. Their long life will help to cut small-tool costs for 
YOUR company. 

MR. EXECUTIVE: Instruct 
your Purchasing Agent to 


write for our interesting try- 
out proposition. 


LINEMAN PLIERS 
Bevel and Tapered Nose Tyres 


DIAGONAL CUTTERS 
Light and Heavy Duty Types 


LONG REACH GRIPPING PLIERS 
NEEDLE NOSE PLIERS 
LINEMAN CONNECTORS 
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a RectiFilteRs do a 


lot of work in a little space, 
in the larger ratings much less 
than the space required for 
batteries of equivalent capa- 
city. They have no moving 
parts, nothing to wear out, 


require no maintenance, save 


from $30 to $90 per year. 





Raytheon RectiFiiteR 


Raytheon RectiFilteRs provide a most 
economical and satisfactory means of 
supplying DC power to PAX and 
PBX boards. They eliminate the 
trouble and expense of routine in- 
spections, save from $30 to $90 per 
year. Equipped, when necessary, to 
furnish DC during AC interruption. 
Write for bulletin DL48-156E. 


RAYTHEON MANUFACTURING CO. 


134 WILLOW STREET, WALTHAM, MASS. 
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Highlights of the 


Communications 


News 


(Continued from page 16) 


There was not a single reference to any 
idea of REA embarking into telephone 
service nor any mention of the experi- 


mental telephone tests using carrier 


systems on power wires which have 


been made in the past two years, de- 
spite the fact that the REA 
consumed approximately 100 pages of 


officials 


printed testimony in their appearance 


before the House Committee. 
communica- 


The only reference to 


tions in the REA activities was that 


in a number of places REA coopera- 


tives were furnishing power for Army 
and CAA radio air beacons. 


Approves Appropriation 


HE Senate Appropriations Commit- 


tee by approving without change 


clinched Congressional enactment. of 
the 1942 FCC fund of $4,259,729 


double the 


prac- 


tically current appropria- 


tion of the Commission. The Senate 
FCC funds which are 
Offices 


Supply Bill as soon as the British aid 


will act on the 
contained in the Independent 


legislation is out of the way. 


W age-Hour 
, ae Wage Hour Division in its an- 


nual report made only a few specific 
references to the telephone industry, 
citing that during the past fiscal year 
which ended June 30, 1940, twenty-seven 
certificates for learner operators were 
granted to Independent companies. The 
cited that 9,900 Inde- 


Division report 


pendent exchanges with less than 500 
were exempted and that the 
2,100 exchanges 
12,500 


report cited that there was a very high 


stations 
remaining employed 
approximately operators. The 


turnover among operators, but as i 
usual among the New Deal legal theor- 
ists they did not mention the facts of 
natural separation from the industry of 
marriage, voluntary 


operators through 


resignation etc. 


Class TWX Service 
| gaze teletypewriter exchange and pri- 


vate line services of the American 
and Telegraph Co. and Bell 


tele- 


Telephone 


System were termed “substitute 


graph services” which were used only 
by certain classes of large volume sub- 
scribers in the brief of the Justice De- 
filed in the latter’s anti-trust 
Western 


the exclusive contracts of the telegraph 


partment 


case against Union regarding 


company. The brief stressed that there 


TWX 


and leased lines services for the general 


were definite limitations on the 


these could not 


telegraph user so that 
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INCOME PAYMENTS 








2, 


EACH SYMBOL EQUALS ONE BILLION DOLLARS 
wea OF CO EULA Or Ome COMETS = marc 








be considered direct competition with the 
Western 


Telegraph have been 


telegraph companies. 
Union and Postal 
attacking the competition of the TWX 


and private lines for the past seven years 


public 


in proceedings before the FCC. 


Telephone Census 


A RECENT report of the Census 
Bureau was highly important to the 


Independent telephone industry in_ that 
it showed the rural-farm population of 
the United 


hasis of the 


States now formed on_ the 
1940 census only 22.9 pei 
cent of the total population of the coun- 
try as compared with 24.6 per cent in 


the 1930 census. There are 21 states in 
which there was a decrease in the world 
population, ranging from 0.1% in South 
Carolina to 21.1% in South Dakota. 
There Vermont, 
Iowa, North Dakota, South Dakota and 


in rural- 


were five” states 

Montana in which the decrease 
farm population was more than enough 
to offsct the increase in the rural-non- 


farm population (the latter group are 


nonfarm 


people who live in 


Get Rid of Noise! 


country 


with the Improved 


VINCENT RARE GAS RELAY 





Installed in a Minute 
No Moving Parts 
Thousands in Service 
Fully Guaranteed 


Eliminates unbalance noises 
A | in metallic party lines em- 
§#4 ploying divided ringing to 
ground. Works with either 
harmonic or code ringing. 
Write for Catalog 39-A describing 


Non-Grounding Rare Gas Arresters 
Terminal Strips Potheads Housings 











L.S. BRACH Mfg. Corp. 


55-63 Dickerson St. Newark, N. J 
Signal Circuit Engineers Since 1906 
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TRADE-O-GRAPH 


INDEX OF THE 
VALUE OF 


MANUFACTURERS’ 
NEW ORDERS 


INDEX: JANUARY, 1939=100 
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OLPARTMERT OF COMMERCE BUREAU OF FOREIGN AND COMESTIC COMMERCE } 


homes or in areas suburban to large 
cities.) The three Dust Bowl states of 
Nebraska, Kansas, and Oklahoma re- 
corded large losses in rural population 

Nebraska 14.9%: Kansas 14.3%; 
Oklahoma 8.8% Twelve other states 
which showed a decrease in the rural 
population were Rhode Island, New 
York, Illinois, Delaware, 
\rkansas, Texas, Wyoming, 
Colorado, Utah and Nevada. 


Virginia, 


Georgia, 











¢ SPLICERS 
\ FURNACE 


e 

Melts 50 Lbs. 

of Solder 
in 10 Minutes 
A high-quality 
production tool 
with many out- 
standing features, 
‘ : including: _ 
@ FINE FLAME CONTROL—keeps solder 

1t “just the right temperature 


® “QUICK CHANGE" GENERATOR— 
ren in 60 second 


rem ind replaced seconds. 
@ WIND-PROOF — housing shields gen 
erator No extra shield is needed. 


Additional Features: Long-life figure “8” 
generator—with orifice scraper. Rugged semi- 
steel top plate. Powerful pump. 16 gauge 
welded steel tank with bottom shock ring. 
Size 8” x 13”. Weight—15 lbs. Popular size 
for 6", 7”, and 8” pots. 

No. 55-I—KEROSENE No. 53-I—GASOLINE 
ORDER THE KEROSENE FURNACE Uf 
elva hite gasoline is hard to get 

Write For An Approval Test—and NEW 
BULLETIN “40” giving full information. 


UNIQUE MANUFACTURING CO., INC. 
221 W. Walton St. — Chicago, Ill. 
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Retired President of 
Kellogg Company, Deceased 


seer BLACKBURN EDWARDS 
passed away at the Orrington Hotel 
in Evanston, Illinois, where he was tem 
porarily residing, on February 20, 1941 
He had been ill for several months, al 
though prior to his last illness he had 
been active and able to attend as usual 
to business matters 

Mr. Edwards was born April 12, 1862 
in Virginia, and had a long and success 
ful experience in the telephone business. 
\s a young man he associated himself 
with the Western Electric Company and 
rapidly advanced through various execu 
tive positions until he was selected to 
take charge of the Western's telephone 
plant in Antwerp, Belgium. He spent 
seven years as Superintendent of the Ant 
werp plant and then returned to this coun 
try to continue in the employ of the 
Western Electric Company. 





J. B. EDWARDS 


In 1901, Mr. Edwards resigned from 
the Western Electric Company to enter 
the employ of the Kellogg Switchboard 
and Supply Company, then located at 
Congress and Green Streets in Chicago. 
He became Shop Superintendent and 
General Manager of the Kellogg plant 
in the days when the Independent Tele 
phone movement had not traveled far, 
and became one of its foremost sponsors 
He was constructive and far sighted in 
all of his policies and always retained 
the warm friendship of the men with 
whom he worked in the Bell organiza 
tion. This was particularly true of Enos 
M. Barton and Harry B. Thayer with 
whom he had worked in close coopera- 
tion as a young man 

He was recognized for his sound judg 
ment and wise counsel by the leaders in 
the Independent field, and became one 
of the leaders in the United States In- 
dependent Telephone Association, serv- 

















RectichargeRs know the art 


of self defense, protect them- 
selves and your batteries, auto- 
matically limit the current out- 
put to a safe value. They pro- 
tect, too, against over- and 
under-charging that frequently 
cause bulb burn-outs, frying 
transmitters, sticking relays, 
and other operating troubles. 





RectiChargeR 
with Cover Removed 


A RectiChargeR with a small storage 
battery floating across its terminals 
makes a complete, automatic, AC-DC 
constant-voltage telephone power unit. 
Components are long-lived, mainte- 
nance-free. Consult your usual source 
of telephone supplies for the correct 
RectiChargeR for your needs. Write 
for bulletin DL48-263ATE. 


RAYTHEON MANUFACTURING CO 


134 WILLOW STREET, WALTHAM, MASS 
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PROTECTION plus 
* Design Simplicity 


No. 955 STATION 
PROTECTOR 


—provides the latest improvements in 
indoor station protection. Its design 
simplicity and one-piece construction 
eliminates the need for asbestos mats 
and facilitates mounting. Base is low 


ing for many years on its Board of Direc- 


tors and as a member of its Executive 


Committee. 


On December 21, 1915, Mr. Edwards 
was elected President of the Kellogg 
Switchboard and Supply Company and 
held that position until he retired from 


Under his direc- 
its 


active business in 1927. 
tion the Company outgrew quarters 
at Congress and Green Streets and moved 
to a more spacious building on Adams 
Street. He had a truly attractive person- 
ality for which his friends will long re- 
His decistons 
He 


and conferences were held, and his con- 


member him. were made 


justly and soundly. sought advice 


sidered judgment seldom required re- 
Vision. 
He was a christian gentlemen and made 


lasting friends, whether at business or at 





absorption porcelain. Reliable self- play. His hobbies were golf, fishing and 
cleaning discharge blocks drain static hunting He is survived by his widow 
discharges without leaving line ee R ee pga David 1 ‘ 
grounded. Fuse clips and binding ee : : - 
posts are treated to prevent season 
cracking and to retard corrosion. 
Available with No. 55 or No. 77 fuses 
as specified. Approved by Fire Storm Disrupts Service 
Underwriters Laboratories. 

The terrific hurricane which swept 


with devastating effect through the north- 
Request literature and — oa ; : 
western provinces of Spain Feb. 16 dis- 


; 
prices TODAY! Wy 
bh rupted the telephone and telegraph ser- 
Op Mh a gp leg hype coe Maney tegen age 
ry vice for the next few days, but only 
a ELECTRIC COMPANY 


damaged the outside plant of the Spanish 


314 e-t-Woy a ee Oa a 





OVER 30 YEARS SERVICE TO THE UTILITIES 


Telephone Co. without any loss to cen- 


tral offices, 


TELEPHONE ENGINEER Handbook Tables 


File—Testboard Data 
Date—March 15, 1941 


by B. C. Burden 


Subject: Useful Data for Test Desk 


GENERAL #12—AWG (.020”) copperweld 7 = ” )—42.78” 


( ” ” ” ) 68.00 


tH 


Data of general use at the wire chiefs test panel is given (.064”) copperweld 


below. Paste this data table on stiff cardboard and keep 
at test board. All data is for two wire loops. To get resist- LOOP RESISTANCE—CABLE, DROP, INSIDE WIRE 


ance per 1000 loop feet where given per mile divide by 5.23. 


#16—B & S (.0508”) cable (per loop mile)— 42.407 


LOOP RESISTANCE—OPEN WIRE vmsSeetewr > * (* * ©  ehee 
(”" " ™” )—170.42¥ 
# 9—BWG (.148”) B.B. iron (per loop mile)— 36.96% 7#24—B &S (.0201”) " ("7 @ © 371.60" 
#10—BWG (.134”) B.B. iron (” ™ ” j— 44,98~ #26—B&S (.0159”) 7 (7 *  »jmn§30,94¥ 
#12—BWG (.109”) B.B. iron ye eee ” )— 68.22” 
#14—BWG (.083”) B.B. iron (" *  j—4197.22" | m 
#12—BWG (.109”) HS—135 steel (” ” ” )— 76.46W a os pel reenigitiaing — a a 
#12—BWG (.109”) HS— 85steel (” ” ” )— 63.24 17—B & S (.045") Copperweld Drop ( ” ” )—34.4¥ 
#18—BWG S (.049”) Iron Drop . = ” )—62.6¥ 
#19—B & S (.036”) Inside ” ” S)——16.5¥ 
7 -~— (ser) H.D. copper (per loop mile)— 6.34 45) 2 & Ss sporti Reskie aie i . Se 
# 8—AWG (.128") H.D. copper "  ™  ™ )— 6.90" 422 B & S (.025”) Inside copper ( * * )—33.0" 


+ — (.104”) H.D. copper 
#12—AWG (.080”) H.D. copper 
# 8—AWG (.128”) copperweld 
#10—AWG (.102”) copperweld 


)—10.53¥ 
)—17.44¥ 
)—16.91¥ 
)—26.89” 


#17—B & S (.045”) U.G. copper wire (loop mile)—53.43¥ 


#22—B & S (.025”) Copper jumper (1000 loop ft.)—33.0¥ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| #22—B &S(.0251”) ” 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Tennessee Association 
Holds District Meeting 


The Tennessee Independent Telephore 


Association held a_ successful district 


meeting at Dresden, Tenn., February 
25th. Present were sixty representatives 
of 24 different companies. The meecing 
was in charge of its president, B. H 
Piepmeier who addressed the meeting and 
introduced the speakers. 

Heard were: Sam Dibble, president of 
the Kentucky association, who assisted 
in a question and answer discussion of 
central office equipment; John Kerley, 
local manager of the Southern Continental 
Tel. Co., at Martin, who spoke on “How 
to Locate Trouble in Local and Rural 
Plants”; Dan Corman, representative of 
Kellogg Switchboard & Supply Co., with 
a subject “Improvement of City & Town 
Plants,” and R. D. McDuffhe, American 
Automatic Electric Sales Co., who dealt 
with “Rural Plant Improvement, the Ef- 
fects of REA, and How to best Combat 
Electrical Interferences.” 

During the lunch hour and following 
luncheon the local plant of the Southern 
Continental at Dresden was thrown open 
for inspection. The afternoon meeting 
was divided; all the women present had 
a session of their own, which was led by 
Miss Bettie Rhodes of Martin. She dis- 
cussed in detail the various operating 
problems and collection procedure. Many 
of the operators and cashiers expressed 
considerable interest in this phase of the 
program. 

The meeting was closed at four o'clock, 
and everyone present unanimously voted 
to hold another similar meeting within 


ninety days 


Retires After 56 Years 
in Telephone Industry 


\fter 56 years of continuous service 
to the public as telephone operator, 
Miss Grace Keller of the Lititz (Penn.) 
exchange of the Denver & Ephrata Tel. 
and Tel. Company has finally decided 
to “ring-off”. She 


month, 


retired early this 
Succeeding her brother as op- 
erator in Lititz in August, 1885, her 
record of continuous service in one ex- 
change is unique in both Pennsylvania 
and the nation. 

During her fifty-six years’ service 
Miss Keller says the 
most trequently answered were “What 
time is it?”; “Where's the fire?” and 
“Who won the basketball game?” And 


she always knew the answers. 


questions she 


The Denver & Ephrata company, ac- 
cording to a letter from C. E Eaby, 
Vice president and general manager of 
the company to the editor, enjoyed the 
best year in its existence during 1941. 
The four local connecting companies 
in Lancaster 


county showed a. total 
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station gain of 704 stations bringing 

their total to 12,790 at the beginning 

of 1941. 
TELEPHONE 


with Mr. Eaby in 


ENGINEER yomns 
recognizing Miss 
Keller as a true pioneer of telephonic 


communication and service to the pub 





Convention Dates 


Texas Telephone Association, 
Texas Hotel, Fort Worth, March 
19, 20 and 21. 

Oklahoma Telephone Associa- 
tion, Huckins Hotel, Oklahoma 
City, March 24 and 25. 

Kansas Telephone Association, 
Hotel Jayhawk, Topeka, March 
27 and 28. 

Nebraska Telephone Associa- 
tion, Hotel Lincoln, Lincoln, 
April 8 and 9. 

Iowa Independent Telephone As- 
sociation, Hotel Fort Des Moines, 
April 15, 16 and 17. 

Ohio Independent Telephone 
Association, Deshler-Wallick Ho- 
tel, Columbus, April 22 and 23. 

U. S. Independent Telephone 
Association Executives’ Spring 
Conference, Stevens Hotel, Chi- 
cago, April 29 and 30. 


Indiana Telephone Association, 
Claypool Hotel, Indianapolis, 
May 7 and 8. 


Pennsylvania Independent Tele- 
phone Association, Penn Alto 
Hotel, Altoona, Pa., May 15, 16 
and 17. 

New York State Telephone As- 
sociation, Hotel Jamestown, 
Jamestown, May 20 and 21. Golf 
day, May 19. 

The Illinois Telephone Associ- 
ation, Hotel Pere Marquette, 
Peoria, May 28 and 29. 

Wisconsin State Telephone As- 
sociation, Loraine Hotel, Madi- 
son, June 4 and 5. 

Washington Independent Tele- 
phone Association, Cascade Hotel, 
Wenatchee, June 13 and 14. 


California Tele- 
phone Association, Miramar 
Hotel, Santa Monica, June 18 


and 19. 


Independent 


Telephone Section—Association 
of American Railroads, Hotel 
Gibson, Cincinnati, Ohio, Sept. 
23, 24 and 25. 


U. S. Independent Telephone 
Association, Stevens Hotel, Chi- 
cago, October 14, 15, 16, and 17. 
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The man in the 
field—the oper- 


ator whose job CASTIN 
it is to clear boon 


Pate FoR 
AdE TO ENTER 
and prune un- 

der all condi- 5 a 


tions, in all $ a +4 iz . , 
weather — gener- ) PS tg aS 
& BRANCH 


ally is the first curtms 
to acclaim the 
efficient, clean 
cutting features 
of Seymour 
Smith Pruners. 






“Center-Cut” 
Construction 


All Seymour Smith Telephone 
Pruners are distinguished by “‘Center- 
Cut” construction principle. A thin, 
keen cutting blade slices between two 
strong side supports. Thus the branch 
is securely gripped between blade and 
hook and cutting is made positive, 
clean and fast. 


SEvMOURSMITH 
CLEARING TOOLS 


Seymour Smith produces a complete 
line of trimming, pruning and clearing 
tools for every type of utility work. 


@ TREE and TELEPHONE 
PRUNERS 
@ POLE and HAND SAWS 


@ LONG HANDLED PRUNERS 
and BRUSH CUTTERS 


@ JOINTED TEST PIKE POLES 
@ CABLE CUTTERS 


@ RANGING RODS 
Write for Complete Catalog 


SEYMOUR SMITH & SON, INC, 
37 MAIN ST., OAKVILLE, CONN. 








ENGINEER 39 








“Here’s what | like 
about these CHANCE 
CABLE RINGS-:: 





A-B- CHANCE 








@ Chance No-Tangle 
Cable Rings are easy 
to install. Practically 
no gripping is neces- 
sary—‘‘just a simple 
little twist of the 
wrist” and they’re on. 
How come? It’s in 
the leverage you get 
from the spiral hook. 


@ The spiral gripping 
hook not only makes 
possible a leverage ac- 
tion which simplifies 
installation but pre- 
vents slipping in either 
direction making it 
possible to pull cable 
through either way 
without fouling the 
line. 


@ When the load of 
the cable is applied 
the messenger wedges 
into the shoulder hook. 
A specially construct- 
ed shoulder on _ this 
hook prevents jump- 
ing off. 


@ The curved bearing 
surface of Chance 
No-Tangle rings mini- 
mizes cable cutting 
and sheath wear and 
makes easy riding for 
cars with less damage 
to car wheels. 

The smooth galva- 
nizing also reduces 
wearing friction and 
adds to the life of 
both cable and rings. 


@ The No-Tangle 
package makes 
Chance rings easy to 
handle on the job. 
The cardboard pack is 
easily broken with 
one hand. 


@ Chance No-Tangle 
Packed cable _ rings 
are also packed in 
eartons as illustrated 
at left. Each box is 
plainly labeled for 
ring size, strand size, 
and kind of ring. It’s 
easy to stock, store 
and transport these 
cable rings. 
Laboratory and 
field tests prove the 
superiority of Chance 
Cable Rings. Next 
time. specify- 
CHANCE No-Tangle 
Packed Rings for 
greater satisfaction. 
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Independent Asks FCC 
For New Classification 

Three Independent telephone 
ies petitioned the FCC March 1 
classification of 


compan- 
for re- 
status to be 
connecting carriers under Section 2 (b) 
(2) of the 
result of 


placed as 


Communications Act, as a 


having revised their financial 
structure in eliminating bond and secu- 
rity interest by the Bell System. The 
three companies, all in California are the 
Colusa County, Oxnard Home _ and 
Santa Paula Home Telephone companies. 

The Colusa County company has 1307 
stations; the Oxnard has 2032 stations, 
and the Santa Paula has 1471 
all in the latter city. Each of the three 


companies is 


stations, 
owned and controlled en- 
tirely by F. H. Crosby of San Francisco. 
In his petitions to the FCC, Mr. Crosby 
noted that he had purchased for cash all 
the promissory notes due from the re- 
from the Pacific 
Telephone and Telegraph Co. He added 
that the Pacific Co. had also disposed otf 


spective companies 


its holdings of bonds in the three Inde- 
pendents. Previously because of the Bell 
financial interest, the FCC had held these 
three Independents to be fully subject to 
the Communications Act. 


REA Cooperatives Under 
States Regulation 
A REA cooperative was held to be “a 


public utility” and subject to state regu- 
lations under a recent ruling of the New 


Jersey Board of Public Utility Com- 
missioners. 
While citing in its decision that it 


recognized the need for governmentally 
aided rural electrification service, the New 
Jersey Board stated that even such small 


cooperative systems should be under 


regulation and should not attempt to 
circumvent state commission supervision. 


The New 
simplify 


Jersey Board said it would 


regulatory provisions for the 


REA systems. 


Col. Crawford is Signal 
Officer of 7th Corps Area 


Col. D. M. 
Signal Corps, 


Crawford of the Army 
1939 had 
stationed with the War Depart- 
ment in Washington in charge of the 


Signal 


who up until 


been 
Corps communications liaison 
section and had figured prominently as 
a leading Army radio expert, has just 
been transferred from Governors Island, 
New York, to be the Signal Officer of 
Ala., Seventh 
Crawford 


the Birmingham, 
Col. 
Army representative on IRAC and was 
Tele- 


conference and an 


Army 
Corps. served as the 


a technical expert at the Cairo 
communications 
American delegate to the tropical radio 
broadcasting parley at Guatemala City. 
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YEakS AGO 
THIS NONTH 


Taken from TELEPHONE ENGINEER files 
of March, 1916 





HE twentieth annual convention of 

the Kansas Independent Telephone 
Association was held twenty-five years 
ago on February 15, 16 and 17 at the 
National hotel in Topeka. A large 
delegation was greeted by Mayor Jay 
E. House. Mr. J. D. Waters of Bon- 
ner Springs responded in behalf of the 


association. 
* 


Twenty-five years ago the Strom- 
berg Carlson Telephone Manufacturing 
Company, Rochester, New York placed 
upon the market a “talk-through” and 
“ring-through” repeating coil for sim- 
plex, composite and phantom circuits. 
The new coil was coded No. 10-A and 
its introduction in a circuit only caused 
a small transmission loss equivalent to 
0.4 mile of standard cable and its ring- 
ing efficiency was proportionately high. 

* 


At the Industrial Exposition held at 
Dayton in 1916, the Ohio State Tele- 
phone Company had a very novel and 
complete telephone system installed 
where every exhibitor could be reached 
at his respective booth on the Home 
telephone. 

* 

Steady progress was being made dur- 
ing 1916 in the installation of telephones 
throughout the anthracite mines of 
Pennsylvania. There were instruments 
in the mines of practically all the large 
companies at the foot of every shaft, 
at the head and foot of all main slopes, 
in the mines hospitals below ground 
and wherever there was machinery for 
pumping or hoisting. 

* 

Twenty-five years ago a Philadel- 
phia man, Mr. W. W. MacFarland, was 
conducting experiments in the use of 
railroad tracks as conductors for tele- 
phonic communication. Conversations 
over the steel rails of the Pennsylvania 
railroad were held between New York 
and the experimental station near Phil- 
adelphia and then relayed to the local 
Bell wires. 

* 

To facilitate the operation of eleva- 
tors in office buildings, an elevator 
telephone system was designed by the 
Western Electric Company. The means 
for instant communication was the spe- 
cial feature which made possible the 
satisfactory dispatching of the eleva- 
tors. To talk to the operator the dis- 
patcher “plugged in” in that line and 
used the loud-speaking receiver. 
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Coaxial Cable News 

That a single conductor enclosed in 
a metal tube will ever play an impor 
tant part in Independent telephone plant 
is doubtful, vet there were many who 
predicted that Bell’s original telephone 
was only a novelty and would never 
come into practical use. The coaxial 
cable’s particular claim to distinction 
in the telephone field is its ability to 
carrv a wide band of frequencies with 
minimum distortion, attenuation, and 


freedom from outside interference 





Fig.1—The Stevens Point-Minneapolis Coaxial 
Cable (Courtesy Bell Laboratories Record) 


Telephone companies are interested 
in coaxial cable for two basic reasons, 

viz. (1) Chain television programs 
may some day be transmitted thru the 
country over coaxial lines, and logically 
such lines could best be owned and 
maintained by telephone companies, and 
(2) the fact that a single coaxial con 
ductor can carry’ several hundred 
separate conversations is attractive to 
the Plant man 

Basically any coaxial cable consists 
of a copper conductor accurately cen 
tered and held in place in a metal tube 
by means of some form of low loss 
insulating discs. Due to the small 
amount of insulating material involved, 
as well as the small capacity between 
conductor and tube, exceptionally high 
frequency currents can be passed over 
such a line with minimum dielectric 
losses 

By the use of the carrier principle 
plus the fact that a wide band of fre 
quencies can be handled by a coaxial 
cable without outside interference, it 
is easv to recognize that several hun 
dred separate circuits could be estab 
lished on a single coaxial line 

Much experimental work has already 
taken place between New York and 
Philadelphia on a coaxial cable, and the 
successful transmission of television 
Signals, as well as multi-channel tele 
Phone conversations have been ably 
demonstrated by the Bell System. 
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The first commercial installation in 
this country of a coaxial cable is now 
nearing completion between Stevens 
Point, Wisconsin and Minneapolis, 
Minnesota. This cable (see Figure 1), 
which will be used for Long Distance 
circuit purposes and which is about 
200 miles in length, contains four 
coaxial units, 3 pair of 22 ga., one 
pair of 19 ga., and 18 quads of 19 gauge 
regular cable pairs. Some of the regu 
lar pairs will be used for pressure 
alarm, order wire circuits, and_ short 
toll circuits. The Stevens Point-Min 
neapolis coaxial cable tube consists of 
a single tape shield conductor, which 
is made cylindrical in form in a die 
and the butted edges held in place by 
teeth along each edge and then held 
together by spiral steel tapes placed 
over the coaxial tube. Repeaters are re 
quired at frequent intervals (usually 
5 miles) on coaxial lines because of 
the relatively high attenuation that 


takes place at the higher frequencies 









Output 25 watts. 


125 Amory St. 
BOSTON, MASS. 





Machine has no moving conductors. 


Requires neither brushes or collector rings. 
Low cost maintenance. 
Low current consumption. 


Can be furnished for A.C. or D.C. drive. 
Can be equipped with tone, and machine 
ringing interrupters. 


For Complete Information, Write 


THE HOLTZER-CABOT ELECTRIC CO. 


he simplicity of the coaxial unit 
itself as a multi-channel transmission 
medium is offset by the complicated 
character of the terminal apparatus 
necessary to establish and separate the 
various voice channels that can be 
placed on the single coaxial unit. One 
fact is certain, viz, that the coaxial 
cable has taken its place among prac 
tical modern telephone developments 
and has passed beyond the “experimen- 


tal possibilities” stage 


600,000 Circuits on One Wire? 


In recent years the radio and the 
telephone have become kindred souls. 
Vacuum tubes are now quite common 
in large toll offices, in cross country 
repeater stations, and are even now 
being used in some types of telephone 
testing units 

The carrier system, the coaxial line 
and other units that are and will play 
an important part in Long Distance 


4 FREQUENCY 
MOTOR 
GENERATOR 





6161 So. State St. 
CHICAGO, ILL. 
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The MARK 
of QUALITY 


IN REBUILDING 


SERVICE 


This Magneto 


DESK STAND 
and 
RINGER BOX 


for $7.75 


plus your old equipment 


Do you have one or more 
old magneto desk stand tele- 
phones and ringer boxes? 
Send them to us. 


For only $7.75 we'll make 
them like new again. Skilled 
craftsmen strip them to the 
frame — then carefully rebuild 
them, replacing all worn or 
defective parts. 


The benefits of this valu- 
able service—one of the many 
services offered to Independ- 
ent companies by Automatic 
Electric—can be yours even if 
you have no equipment to 
send in. We ship, from stock, 
AR telephones that perform 
and look like new. Ask us for 
prices and complete informa- 
tion. 

Distributors in U. S. and Possessions: 


AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 


1033 West Van Buren Street, Chicego, U.S.A. 


AUTOMATIC 
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As ELECTRIC 
eens 


ELEPHONE. SIGNALING. AND 
COMMUNICATION APPARATUS 
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built around the 


vacuum tube and based on principles 


telephony are all 


that are used extensively in the radio 
art. 


It is well to examine some of the 
new scientific discoveries even tho they 
may be primarily useful in the radio 
field, as they may-someday have equal! 
useful applications in the telephone field. 
Among the most interesting of the 
new developments in the electronic field 
is the Klystron. It has already been sug- 
writers that tele 


gested by scientific 


phone research laboratories may be 
interested in this new device as it may 
permit as many as 600,000 seperate 
telephone conversations to be sent thru 
a six inch metal pipe laid cross country. 

While this statement may be some- 


what “far fetched,” it does point out 


that the Klystron may be worth con- 


sidering. 


This new device in its original 


laboratory form resembled two large 
copper apples with a short copper pipe 
between them. By means of grids, 


cathodes, and adequate accelerating 
potentials, a stream of high speed elec- 
trons are developed in one of the cop- 
per spheres and then shot out into the 
short copper tube. Due to the action 
of the first sphere some of the electrons 
travel at high speed and some at slow 
speed. The interaction of the slow and 
high speed electrons traveling thru the 
these electrons 


copper tube results in 


reaching the second sphere in groups 


rather than in a steady stream. The 


spacing between these groups is ex 
tremely small, hence, the pulsating elec 
tronic energy reaching the second 


sphere is oscillating at an extremely 
high frequency. 

Therefore by this queer combination 
of two spheres connected together by a 
short copper tube plus other associated 
apparatus, there has been made avail- 
able a high frequency oscillator capable 
of generating more power at higher 
frequency than any other known device. 
The improved version of the original 
laboratory model differs somewhat in 
appearance, but operates in much the 


Same manner. 


With this 
quencies approaching those of lightning 


unique arrangement fre- 
can be generated. Already the new de- 
vice (see Fig. 1) has been adopted by 
the aviation industry for use in landing 
beams, altitude measuring devices, plane 
some of the 


detection units, etc. In 


landing experiments carried on 
Klystron de- 


waves aS 


beam 
by aviation experts the 
veloped stable four inch 
against the thirty to forty 
That such 
through 


inch waves 


normally used. waves can 


be transmitted tubes has 
already been ably demonstrated by Dr. 
Southworth of the Bell Telephone 
form of 


Laboratories, but this wave 


1941 





Fig. |—Newly developed KLYSTRON tube 
useful in generating ultra-high frequencies, 
(Courtesy Electronics Magazine). 


guided transmission may even replace 


our present current conductive type of 


transmission remains to be seet 


Omaha-Sacramento Toll Cable 


Progress is being made in placing the 


Omaha-Sacramento toll cable which 
when completed will link the west and 
east coasts with all cable toll circuits, 
The total cost of the cable is esti- 
mated at $20,000,000. The distance from 
Omaha to Sacramento is roughly 1600 
cables are being placed 


miles. Two 


one on top of the other and containing 
122 and 192 


cables are being ploughed in and dur- 


wires respectively. The 


ing cold weather with considerable 


ground, it has required 
Diesel 


tandem to 


frost in the 

Cater- 
pull the 
cable plow. The cable is being placed 


several large powered 


piller tractors in 
at depths of from 30 to 48 inches. When 
the cable must cross a river a trench 
about six feet deep is dredged and the 
settled into this Regular 


cable track 


submarine type cable is used at such 


points. 





Fig. 2—Cable Laying Train Starting West 
from Omaha. 


The two cables are carried on track 


type trailers and each reel contains 
about 1100 feet of cable. The cable lay- 
ing outfit is shown in Figure | as it 


started west from Omaha. 


Station Gains Beat 
All February Records 


telephone operating 


The principal 
subsidiaries of the American Telephone 
and Telegraph company system today 
reported a net gain of 118,700 telephones 
in service during February. This was 
the largest February gain in Bell Sys- 
tem history. The former record for the 


month was 92,000 in February, 193/ 
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Announces New 
‘Gatorhide Tree Wire 


*"Gator- 
hide Tree 
W ire is 


the name 
of the new 
and im- 
Pp rove d 
product of 


Paragon 


Electric ont 
Co.. 37 W ~ 
Van Buren & 
Street, * 


7 
“- 


Chicago 


+» 


This com 
pany, in 
their an 


nounce- 


ment, state 
that ’Ga- 
torhide is 


a 


the old re 


e. 


liable 


* 
a oP 


Ironite 
single conductor or parallel pair—which 
incidentally is a mighty good “rut-re- 
sistor” itself—encased in a super-tough 
seine twine braid, stearine pitch sat- 
urated and hard finished with encased 
mica. 

“The name ’Gatorhide is most de- 
scriptive of its hard tough, wear-resist- 
ing qualities. It is as difficult to feaze 
this special Ironite Tree Wire as it is 
to penetrate an alligator’s hide.” Write 
the editor or the company for literature 


Mercury Midget Switch 
An ex- 
tremely 


J) 


small mer- 
ee £ 5 yu 
“8 
switch 
measuring | 
only 7/16” is 
lon g b y 
4” diam- 
eter has 
recently been announced by Littelfuse, 
Inc., 4748 N. Ravenswood Avenue, Chi- 
cago, Illinois. This switch is designed 
for use in low voltage circuits up to 25 
volts A.C. or D.C., and currents up to 
10 amperes at 6 volts and 3 amperes at 
25 volts. A durable metal and bakelite 


body contain the mercury. A newly de- 
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signed baffle device assures positive 
“make or break” operation, with no op 
portunity for a flickering action when 
equipment is jolted. This switch is de- 
signed to fill the need for an inex 
pensive, reliable switch for thermostat 
circuits, telephone circuits, indicator 
circuits, etc. A possible telephone ap 
plication would be in receiver hook 


switch circuits 


New Extinguisher 
""Tamper-Telliale”’ 


To tell at a glance whether pump 
type fire extinguishers such as are car 
ried in telephone trucks and used in 
central offices have been tampered with 
or used, Pyrene Gardeseals are now in- 
troduced by the Pyrene Manufacturing 
Company, Newark, N. J. These Garde 
seals are bright red, trademarked, vis 
ual signals or handle seals that are de 
stroyed the moment an extinguisher is 


Gardeseals, 


taken from its bracket 
easily applied by soaking in water and 
placing over handle and bracket, shrink 
to a tight seal in an hour. Packed 25 


seals to a carton. 


PeeWee Vacuum Tubes 


The newly announced miniature tubes 
which might conceivably some day be 
used in subscribers subsets are the 
C-K-5 and C-K-5-X. These new tubes 
1-5/16 


inches and a diameter of only 0.55 


have a seated height of only 


inches. Made by the Raytheon Produc- 
tion Corporation for use in hearing 
aids, these new tubes will give a volt- 
age gain of 225 in a resistance coupled 
amplifier circuit. A plate potential of 
30 volts at a drain of 54 microamperes, 
and a filament potential of 0.625 volts 
at 30 milliamperes represents the power 
requirements. 

It would not be particularly difficult 


The &5-Year-Old Secrei... 
THAT CUTS TELEPHONE OPERATING TAXES TODAY 





on — 


WELCOME indeed is any tax-relief from your operating 

| budget. Thrice welcome this relief when you're assured, 
through Hemingrays, that the tax-saving is permanent. . « 
“has lasted 50 years”— one prominent utility reports. 


and crossarms. 


for samples. 








REASON lies in the 85-year-old secret Hemingray glass 
“batch-mix”’— plus Owens-Illinois quality-controlled pro- 
duction. Result! Insulators free of voids, strains and 
stresses and so homogeneous that moisture can’t pene- 
trate them. Temperature changes leave them 
unimpaired—they outlive poles, hardware 


| COST IS LOW, supply constant, but only 
through principal jobbers. 


The Rural “Toll” Line Favorite 


| ...is Hemingray Number 42. Its long leak- 
age path means trouble-free operation. Other 
rural headliners ... Numbers 9 and 16. Ask 
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OWENS-ILLINOIS 


HEMINGRAY Telephone & Telegraph Insulators - LOWEX Power Insulators 


Export Agents: International Standard Electric Corp., New York 
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for the design engineer to utilize tubes 
ere), | S of this type in special telephones, as THE NEW ELECTROX 


Battery Eliminator Type PA-05004 i 


$1685) 


Complete with 
power-off relay. | 
Output for two 
operators’ sets. 
Mount; con- 
nect two leads 
excessive transmission loss. The fila A ge 6 
ment could operate directly from the in cord. Presto! no more battery problem! 
: ier Sent on trial. Write for Cir. 373. 


A SALES ORGANIZATION transmitter dry cell and a small 22 
, volt B battery would furnish ample eee, wee cee Sees St 


for example those used in the forestry 


A DV t RT | S | N G a ‘e) p service or on long ranch lines where 

many telephones must be placed on a 

: a single line extending many miles from 
the central office. 

A single PeeWee tube could supply 


sufficient receiving gain to overcome 





A Scheuer Product CINCINNATI. OHIO 








ee plate voltage. One need not be a proph- 








et to recognize that current vacuum 
That Has Never Failed to tube development will eventually result Telephone Engineers 
Produce More Net Revenue in tubes playing an important part in 


future subset design 
(All Costs Considered) for tut t J. 6. WRAY & co. 


Telephone Companies Served. Telephone Eaginecrs 








iF INTERESTED in more net Indicating Lamp and eae se in Appraisals, Rate Surveys, 
teleph i . . nancial Investigations, Organization and 
slophone directory revenve Annunciator Units Operation of Telephone Companies 


105 West Adams Street 


write or call at our expense. 
CHICAGO 





LOOMIS ADVERTISING CO. 


Telephone Bidg., 


Kansas City, Mo. ss fi Be Ww. wo PAT 
Citizens Trust Bidg., 135 So. Second St., j 
Fort Wayne, Ind. Philadelphia, Pa. CONSULTING ENGINEER 
" Telephone Engineering — Construction Su- 


pervision — Appraisals — Financial 
— Rate Investigations 


1510 Lincoln Bank Tower 
ae Fort Wayne, Indiana 
This new T2 unit is adapted for all 


RECONDITIONED visual signaling services in particular 
' 


as an indicating lamp for switchboards, Cedar Poles 


WESTERN ELECTRIC panelboards, appliances, and in the 


building of lamp annunciators. Its very 


TELEPHONES small lens diameter makes it suitable 


where larger units cannot be used. The 


No. 1533 WALL PHONES plastic shell and lens-cap are molded 
. ° 






































in the same color . . . making each 
No. 1020-AL DESK STANDS unit a matched set. This eliminates * E D A R Pp Oo L E S 
the dangerous possibility of a false Plain or Butt Treated 
with ignz > to > insertion of a wrong B. J. CARNEY & CO. 
— hen t the bigeag n it net 200 ie. 9mm G2. a 
color tens-Cap into ve units. FF e 
No. 534 BELL BOXES information may be secured from the 
: manufacturer, H. R. Kirkland Co., 
(Rebuilt and refinished) Morristown, New Jersey. Please men- J 
tion Fortnightly TELEPHONE ENGI- 
Write for prices. NEER when writing. Finished Cedar Poles 





VALENTINE CLARK 


Buckeye Telephone | | ORDER YOUR BOOKS NOW CORPORATION 


St. Paul, Minn. 
& Supply Company through 
COLUMBUS, OHIO TELEPHONE ENGINEER Telephone Directories | 


\ CABLE-SPLICERS WIPING CLOTHS 


Formed-flexible finishing cloths (Patented); Fiat finishing 
cloths; Catch cloths; Crotch cloths and Up-right joint catch 
cloths. Made of world-prize HERRINGBONE TICKING or im- 
ported English MOLESKIN Write us for literature and prices. 


GEO. E. WILLIAMS, Mfr. 


3035 ALDRICH AVENUE, MINNEAPOLIS, MINN 



































Telephone Directory 


ADVERTISING 







wirInc, CLOTHES 


Write or telephone for proposition 


LM.BERRY & CO. | 


Calli L.D, 16, Telephone Bidg., Dayton, O 


CLOTH 


4mntm 





3 im. Jownt 
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New Combination Trailer 





4 combination pole and cable reel 


trailer recently developed by the Ham 


mer Blow Tool Company of Wausau, 


Wisconsin, should become a_ popular 


adjunct to the transportation facilities 
of the active telephone company 

This combination trailer will handle 
either telephone poles of all sizes or 


both small and large cable reels. The 


illustration shows this interesting new 


unit loaded with a two ton reel of 


The advantages of the new unit are 
obvious, namely a single trailer sery 
ing for two distinct purposes and thus 
cutting down on the investment re 
quired in pole and cable handling equip 
ment. Write to the editor or the man 


ufacturer for detailed information, 


C. B. Allsopp Is Appointed Major 

Clinton B 
Postal Telegraph, Inc., New York, has 
been appointed a Major in the U. S 


Allsopp, vice president ot 


Army Reserve Corps and assigned to the 
advisory council of communications ofh 
cials recently formed by Major-General 
J. O. Mauborgne, Chief Signal Officer, 
to act as consultants in problems of com 
munications development for National 


Defense 





$750 


a little money for your thoughts. 


FOR NEW IDEAS 


Yes sir! QUIZZICUS will pay for all acceptable ideas that qualify 
for the feature right under this announcement. 
of many products—gadgets, etc., so here is your chance to earn 
Address your ideas to “Quizzicus,” 
c/o TELEPHONE ENGINEER, 7720 Sheridan Road, Chicago, and 
if they "make" his feature you get $2.50 for each acceptable idea. 


$750 


YOU have thought 





I WONDER 
WHY 
SOMEONE 
DOESN'T 
INVENT 


Quizzicus 





A low priced simple two way ampli- 
fier (repeater) that can be easily in- 
serted in any local cord circuit and 
used by the operator when needed, to 
pep up transmission between any two 
subscribers lines, and with out com- 
plicated balancing networks. 


A small portable trouble lamp that 
will operate from the central office bat- 
tery. (Submitted by James H. Walls, 

Wire Chief, Indiana Asso. Tel. Corp.., 
by Greencastle, Ind.) 


(Quizzicus is anxious to have YOUR suggestions on products that will 
make your job easier and improve the telephone art. 
suggestion to Quizzicus c/o TELEPHONE ENGINEER.) 


Address your 





Telephone Repair Co. 


Specialists in Repairing and 
Rebuilding Transmitters 
Repair service for Transmitters, Re- 


ceivers, Desk Stands and Wall Phones— 
Magneto or Common Battery. 


Auto-Elec. Co. No. 21 Off- 
center C. B. desk stands ar- 
ranged for, but less dials. . .$4.50 

A. E. Company No. 21 enclosed 
gong C. B. bell boxes straight 
ee: DOMNAOE: «6. Vicawd case $4.50 


Telephone Repair Co. 


Daniel H. McNulty, Man 


ager 
Rogers Park Station Chicage 














THE 1941 SPRING 
CONSTRUCTION ISSUE 


of TELEPHONE ENGINEER 


Will be chock-full of 
Construction Data 


WATCH FOR IT | 














Reconstructed Equipment 


Western Elec. No. 74A Repeating Coils 


@ $ 4.00 
Western Elec. No. 80B Repeating Coils 

@ 3.00 
Western Elec. No. 71C, No. 75A or No. 

73A Retardation coils @ 2.00 
Western Elec. No. 21 2 M. F. Con- 

densers @ 35 
Kellogg No. 2800 type 4-bar 1000-1600 

or 2500 ohm ringer compacts @ 9.25 
Kellogg No. 79 Central Battery Ind. 

Coils @ 45 


Kellogg Local or C. B. Transmitters 

complete with back and mouthpiece @ 1.10 
Kellogg No. 103 500 ohm line drops and 

jacks 10 per strip @ 16.00 
Kellogg No. 631 Central Battery Steel 

hotel sets with straight line ringers 

and booster coil @ 7.00 
Monarch or Leich Local battery trans- 

mitters with back and mouthpiece @ 90 
Stromberg Carlson No. 896 3-bar 1000 

ohm ringer inside connection compacts 

with Short arm @ 7.50 
Western Elec. No. 534 Steel signal sets 

with enclosed gong 1400 ohm ringer 

and Booster coil and Cond. @ 40 
Western Elec. No. 20 desk set with New 

Cabinet 4-bar 1000-1600 or 2500 ohm 

ringer inside connection signal set @ 10.75 


REBUILT ELECTRIC EQUIPMENT CO. 


19234 WEST 2ist STREET 
Plisen Station 


CHICAGO, ILL. 
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Bury and Forget! 













A Kellogg Switchboard & 
paeeyr Coe. .c..cs eee. 
| Acme Visible Records, Inc.......... a cls Siva eb wdie «d0 cals wore CR ai 
Acorn Insulated Wire Co........... -— 
OSE See re rer as L 
American Electrical Heater Co. 
American Steel & Wire Co......... - Leich Sales Corp. a 23 
American Tel. & Tel. Co........ 8-9 Lenz Electric Mfg. Co.. — 
Anthony Atwell & Associates ...... 3” Pa 12 
Automatic Electric Co 23-24-25-32-34- 42 Line Material Co. ........ — 
Automatic Tel. & Elec. Co., Ltd. ... Loomis Advertising Co. . 44 
Lorain Products Corp. ...... — 






B 






N 





panes Mie, Company.........scs -- 
CER MR, GBs 550 ss 008 ¢ocenee — 








I awe _. National Carbon Co..........- siewee 14 
Berry, | . +> acai s 44 National Telephone Supply Co. ... 47 

| Brac h. . << Mig. , Co. ipo ; ge Worth Electvic Mig. Co, ........6) 48 
suckeye Telephone Supply Co..... 44 
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Yes, you can bury twinply under- Cc Oliver Iron & _— Corp ae 
ground wire, and forget many of the C2 .. : Owens-Illinois Glass Co. — 
‘ Calculagraph Co. .... 5 eee 
problems and difficulties associated ate 44 
Carney & Company . - 
with overhead construction. = Slee (ip ~ idan na! 40 Pp 
Twinply has proved itself prac- Channel Splicing Mac chine......... -- - ’ : 
tical, because of its dual rubber in- Chisholm-Ryder Co.. Inc .. ..... Paine Company, The............... — 
sulation which resists the chemical | Churchill Cabinet Co............... — Pearl, Wm. H....... teees eo 
actions in the soil. as well as me- | See an Peatrophone Corp. . sae te sees eeeenes — 
chanical abrasions. | Columbia Steel Co. ... Phillips Electric Works, Ltd.....0:000ee 
Commercial Cord & Supply Co 5. H. K. | orter, _ Serre — 
See New Catalog for Prices | Communication Eauioment & Premax Products ............:..0eme 


err ee — Putnam & Company................— 
SUTTLE EQUIPMENT co. Cook Electric See ue et 21 
LAWRENCEVILLE, ILLINOIS Copperweld Steel Co................ — R 





D Raytheon Mfg. Co. ...... .... SOME 

Rebuilt Electric Equipment 40a 

Davey Tree Expert Co............- — Reliable Electric A 0. codectae SMitigi s 38 
Dillon, W. C & Company oe __ 47. John A. Roebling’s Sons Co. . ‘aa 


Dorson Corporation 





E S 
E oe a The i Seymour Smith & ta SS 
ae! ; 'D ona . “a =o ene 14 Schauer Machine Co. . .. 
Eveready ry a a sh Sellers, Maurice ... — 
Shallcross M fg. Co.. -- 
F Sherron Metallic Co.. 
Siemons Bros. & Co., Ltd 
Fansteel Metallurgical Corp’n....... - Speedometer Elec. Co.. 
Forged Steel Products (o _ Stromberg- Carlson Tel. zi 
ere, C20. i500: aS 7-29 
Suttle Equipment Co 46 
G jul} 
Creememee  Bhete) GO... . 2 esi cccccccte — T 
| General Cable Co. . eee 
General Electric Co. .. y 12. Telkor, Inc. .... ’ 12 
Graybar Electric Co. XI Telephone Repair Co 45 
| Gray Manufacturing Co Telephone Engineet 0 
GALVANIZED 454010) 51 68 8 | H 
U 


TELEPHONE WIRE | Herdrich & Boggs ..... Unique Mfg. Co. .. 37 







/ 
| Holtzer Cabot Electric Co 41 Inion Carbide & Carbon Co. 14 
STEEL STRAND Hubbard & Co. ee ere rks wae . i S. Steel Corp. .. 
@ @rapo Galvanized Line Wire and @Crapo Hotel Mark Twain U. S. Independent Tel. Assn 
Galvanized Steel Strand combine strength, rug- 
gedness and durability with low first cost, low I , 
maintenance expense. @rapo WHTL-85 and V 
Crapo HTL-135 High-Tensile, Low-Resistance , ati eS 6 
Line Wires have oe possible new, long-span | padians Steel & Wire ¢ ’ Valentine & Clark Corp 44 
construction. @rapo Galvanized Steel Strand 
for years has been first choice of many leading J 
utilities for guying and messenger purposes. Ask Ww 
the jobber of @rapo Galvanized Products lackson Lumber Co 31 
near you or write Western Electric me , 
Williams, Geo. E 4 
INDIANA STEEL & WIRE CO. K Wopat, J. W 4 
MUNCIE, : : INDIANA Worth Hotel 4“ 
anes Cor. TAS. Bocsciecckasces Wray, J. G. & Co 44 
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